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FEASIBILITY STUDY 


EXECUTIVE SUMMARY 


Linemaster Switch Corporation is located in the small, rural 


community of Woodstock, Connecticut. The site is situated on a 


45 acre parcel of woodlands and grass fields. The Linemaster 


manufacturing facility is located on a central topographic high 


within the site. The site is surrounded by residences with the 


majority located to the northeast, east and southeast. Potable 


water in the study area is obtained primarily from individual 


bedrock and overburden wells. 


The site was identified as an environmental concern due to the 


detection of solvents in on-site and off-site water supply wells 


in 1986. Preliminary investigations at the site located four 


potential contaminant source areas; the area of the former dry 


well located east of the facility (Zone 1), the former facility 


sewage disposal system (Zone 2), the adjacent Blakely residence 


leaching field (Zone 3) and the paint storage shed area (Zone 4). 


The area east of the facility was considered a potential source 


area because it contained a dry well which reportedly was used 


for disposal of waste solvents from 1969 to 1979. Subsequent 


investigations eliminated Zones 2 and 3 as source areas and 


determined that the Zone 4 source area was part of the Zone 1 


source area. 


Pursuant to Section 105 (8)(b) of CERCLA, 42 U.S.C § 9605(8)(b), 


the site was proposed for inclusion on the National Priorities 


List (NPL) published by the Administrator of EPA in the Federal 
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Register on June 24, 1988 (NPL update #7, 53 FR 23988). The site 


was listed on the NPL on February 21, 1990 (NPL final rule update 


#8, 55 FR 6154). 


The discharge of trichloroethene (TCE) and other volatile organic 


compounds (VOCs) to the former dry well in the Zone 1 source area 


resulted in the migration of contaminants, primarily in a 


vertically downward direction. The nature of the till in the 


Zone 1 area inhibits significant lateral migration. Once beyond 


a critical radius, contaminant migration is controlled solely by 


the hydraulic conductivity of the soil rather than the 


permeability and/or amount of infiltration. 


Based on comparison with background tolerance limits, there is no 


evidence to suggest that barium, chromium or lead ground-water 


are present at the site or in the study area at concentrations 


above background. Additionally, there is no evidence of arsenic, 


barium, beryllium, cadmium, chromium, lead or nickel in the 


domestic water supply wells at concentrations greater than those 


occurring naturally. Total metals concentrations from the study 


area monitoring wells and domestic supply wells are interpreted 


to fall within the expected naturally-occurring concentration 


ranges. 


A pilot dewatering test was conducted on Dewatering Well It 


(DW-lt) in the Zone 1 area. After approximately three weeks of 


continuous pumping only a four to six foot radius of influence 


was observed. A bench-scale test found that all of the TCE in 


the wet till could be accounted for as being dissolved in the 


interstitial water at the bulk aqueous concentration. If 
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adsorption onto the soil were important, then the amount of TCE 


in the wet till should have exceeded this value. Mathematical 


modeling of the laboratory analytical data obtained from soil 


samples collected during borings and monitoring well 


installations indicates that approximately 63 percent of the TCE 


reported to have been discharged may be contained in the 


saturated till phase. 


The site is in an area with State of Connecticut DEP ground-water 


and surface-water classifications of GA and AA respectively. The 


presence of contaminants in the soil and ground water has 


degraded the water quality in the immediate vicinity of the study 


area. In only five off-site water supply wells, however, have 


concentrations of TCE, in excess of drinking water standards, 


been detected. Typically, in GA classified areas the Connecticut 


^ , DEP requires remediation to drinking water standards for both 


soil and ground water. 


The Baseline Risk Assessment provides an evaluation of the 


potential threat to human health and the environment in the 


absence of any remedial action. It provides the basis for 


determining whether remedial action is necessary and the 


justification for performing remedial actions. The results of 


the RI and the risk assessment serve as the basis for the 


development of remedial response objectives. Because the risk 


assessment is being conducted by the Agency, CT DEP drinking 


water standards for soil and ground water were used as the target 


remediation goals in the Zone 1 area. These may be revised 


pending the conclusions of the risk assessment. 
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The nature and extent of the contaminants were identified in the 


RI. These contaminants are VOCs, primarily TCE. Development of 


remedial technologies focused on treatment of VOCs in these 


media. 


The screened technologies were discussed as Source Control or 


Migration Management alternatives. Of the nine Source Control 


alternatives evaluated seven were retained: no action 


containment, vacuum extraction, air sparging, in-situ 


biodegradation, on-site incineration, and thermal stripping. 


The development of Migration Management technologies was more 


limited because an active hydraulic containment system consisting 


of a series of deep bedrock extraction wells connected to an air 


stripping unit followed by granular activated carbon filter 


polishing has been installed. This was done to comply with the 


CT DEP has mandate to control the movement of contaminants off 


the site and to treat the ground water to drinking water 


standards before discharge to an on-site pond. The system has 


been in operation since June 2, 1992. 


Water level measurements obtained from monitoring wells and the 


extraction wells have demonstrated significant control of the 


ground-water movement in the north and north central part of the 


study area. An additional well, MW-14db, has been incorporated 


to extend hydraulic control into the southeast portion of the 


study area. 


As a result of the implementation of the above Interim Removal 


System, the focus of the Migration Management alternative 
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development centered on the treatment technology aspect. Three 


Migration Management alternatives, no action, air stripping with 


carbon adsorption, and UV/Oxidation with carbon adsorption were 


evaluated. 


Four Site alternatives, which are combinations of the Source 


Control and Migration Management alternatives, were developed: 


no action, containment, vacuum extraction with air stripping and 


carbon adsorption treatment, and air sparging with air stripping 


and carbon adsorption treatment. All alternatives including the 


no action alternative would maintain the existing ground-water 


extraction and treatment system. 


The total present worth costs of the four Site alternatives are: 


SA-1 No Action $1,873,400 

SA-2 Containment $2,267,900 

SA-3 Vacuum Extraction $2,409,900 

SA-4 Air Sparging $2,419,900 

The no action and containment alternatives, would not comply with 


many of the chemical-specific ARARs. Migration of contaminants 


from the till into the deep bedrock aquifer and, ultimately, off 


the site would continue. Both of the remaining alternatives, if 


successful, could comply with all applicable ARARs. 


The soil in the Zone 1 is not highly permeable and exhibits very 


low hydraulic conductivity. The success of the Vacuum Extraction 


alternative will depend, greatly on the ability to depress the 


ground-water table. 
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The success of the Air Sparging alternative will depend on the 


ability to diffuse air throughout the saturated till unit. The 


number of applications of air sparging is much less than 


dewatering and vacuum extraction and there is much less 


background design information. Remediation of the soil with 


either approach will be difficult. Therefore, use of a more 


proven technology may be more appropriate. 
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9.0 INTRODUCTION 


9.1 Purpose and Organization 


This report is the Feasibility Study Report that is a Phase IB 


Deliverable in Attachment A, the Statement of Work (SOW), of the 


U.S. Environmental Protection Agency (EPA) Administrative Order 


by Consent Docket No. 1-91-1104, authorized October 7, 1991. The 


Statement of Work is provided in Appendix A of the Remedial 


Investigation Report. This report is part of the on-going 


Remedial Investigation/Feasibility Study (RI/FS) being conducted 


at Linemaster Switch Corporation in Woodstock, Connecticut. It 


was generated using data gathered from both pre-RI/FS and RI/FS 


studies. The analyses and interpretations were based on the 


currently available data. The purpose of this report is to 


address the requirements of the Remedial Feasibility Study Report 


as identified in the Administrative Order by Consent. 


Pursuant to Section 105(8)(b) of CERCLA, 42 U.S.C. S 9605(8)(b), 


the site was proposed for inclusion on the National Priorities 


List (NPL) published by the Administrator of EPA in the Federal 


Register on June 24, 1988 (NPL update #7, 53 FR 23988). The site 


was listed on the NPL on February 21, 1990 (NPL final rule update 


#8, 55 FR 6154). 


Volume I through III of this report is the Remedial Investigation 


(RI) . The RI characterizes the site, identifies possible sources 


of contamination, and assesses the risk posed by these 


contaminants to public health and the environment. 


The Feasibility Study Report (FS) is contained in Volumes IV 
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and V. The FS is based on the RI and provides a range of 


approaches for addressing the environmental issues associated 


with the site. The FS includes the development of remedial 


response objectives, an initial screening of technologies 


applicable to site remediation, and the development of effective 


remedial alternatives based on this screening. It also includes 


a detailed evaluation of these alternatives based on the cost, 


implementability, and effectiveness in protecting public health, 


welfare, and the environment. 


The RI/FS presents the analyses involved in selecting 


alternatives that provide a remedial program that is 


environmentally sound, implementable, performance-oriented, cost-


effective, and results in adequate protection of public health 


and welfare and the environment (NCP 300.68f). This RI/FS is 


prepared in accordance with the NCP, SARA, and the October 1988 


document entitled, "Guidance for Conducting Remedial 


Investigations and Feasibility Studies under CERCLA" (EPA, 1988) . 


This report is organized in five volumes. Volumes I through III 


of this report are the Remedial Investigation (RI) Report. The 


RI text, consisting of Sections 1.0 through 8.0, is included in 


Vol. I; the RI appendices in Vols. II and III. The Feasibility 


Study Report (FS) is contained in Volumes IV and V. The text of 


the FS, Sections 9.0 through 15.0, is included in Vol. IV; the FS 


appendices in Vol. V. A brief narrative of the information 


provided in these sections of the FS follows. 


Section 9.0 includes introductory material to allow the reader to 


follow the discussion without having to read the entire RI. It 


also contains a discussion of the nature, extent and potential 
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mass of contamination for which remediation is proposed. 


Section 10.0 addresses the remedial response objectives developed 


according to criteria outlined in Section 300.68 (e)(2) of the 


National Contingency Plan (NCP) and Section 121 of the Superfund 


Amendments and Reauthorization Act (SARA). A summary of the 


environmental laws governing response actions is presented in 


Section 10.1 and 10.2. Site-specific remedial response 


objectives for both Source Control (SC) and Migration Management 


(MM) measures are presented in Section 10.3 


Section 11.0 identifies the treatment technologies based on the 


nature of the contamination and the remedial response objectives. 


This section focuses on screening technologies pertaining to SC 


and MM alternatives. 


Section 12.0 presents remedial alternatives, including flow 


diagrams, developed and screened in accordance with the 


Comprehensive Environmental Response, Compensation and Liability 


Act (CERCLA) and the NCP. 


Section 13.0 focuses on the detailed evaluation of six SC 


alternatives. These consist of a no action alternative, a 


containment alternative and four treatment alternatives. The 


presentation of each alternative includes a description of the 


technology, specific components and proposed design 


specifications, and an evaluation of the alternative with the 


nine FS screening criteria. 


Section 14.0 focuses on the detailed evaluation of MM 


alternatives that remain following the screening process in 
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Section 12.0. These include a no action alternative, and two 


treatment alternatives combined with active ground-water 


collection. Each alternative includes a description of the 


conceptual design and assessment based on the nine criteria. 


Section 15.0 presents the site alternatives, which represent a 


feasible combination of the SC and MM alternatives developed in 


the preceding sections. The site alternatives range from no 


action to treatment as a potential element for the soil and 


ground water. These alternatives address site remediation 


effectiveness, implementability, and cost. 


9.2 Background Information 


9.2.1 Site Description 


Linemaster Switch Corporation is located on Plaine Hill Road 


in Woodstock, Connecticut. A site location map is provided as 


Figure 9-1. 


Woodstock is a small, rural community located in the northeastern 


corner of the State. Linemaster Switch is situated on a local 


topographic high. It is bounded on the north and east by 


property owned by Nancy Blakely, on the west by Plaine Hill Road 


and on the south by State Route 171. 


In this report, site refers to the Linemaster property and study 


area refers to the area outside of and near the Linemaster 


property. The Linemaster property, consisting of approximately 


45 acres, is moderate to extreme in relief. Figure 9-2 depicts 


the topographic and existing cultural features of the Linemaster 
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site. Relief is most extreme near the center of the property 


adjacent to the facility and lessens toward the property 


boundaries. 


The Linemaster property is covered by both grass fields and 


hardwood forest. Paved areas are located near the facility 


buildings. Exposures of bedrock are present across the site. 


The Linemaster manufacturing facility is located near the center 


of the site as shown on Ficmre 9-2. Linemaster corporate offices 


are located southeast of the manufacturing facility. Directly 


west of the manufacturing facility is a paint shed used to store 


paints, thinners, solvents and other chemicals used in the 


manufacturing processes and a garage used to store vehicles and 


large equipment. Located north of Linemaster is property owned 


by Nancy Blakely (owner of Linemaster), upon which are several 


buildings that are part of the residence. A summer cottage 


belonging to Nancy Blakely is present adjacent to the eastern 


boundary of the site west of Pond 1. Two residences and a 


restaurant that are located near the southeastern corner of the 


site also are owned by Nancy Blakely. 


Several ponds and one unnamed stream are located near the eastern 


boundary of the site as shown on Figure 9-2. The ponds are 


identified as Northeast Pond, Pond 1, Pond 2 and Pond 3. 


Currently, there are no municipal water or sewer utilities in the 


area; however, the Town plans to extend the sanitary sewer to the 


Linemaster area. Linemaster obtains its water from one on-site 


production well designated as GW-08db. The water is treated by 


air-stripping and carbon filtration to remove volatile organic 


9-5 


86088\DLB0622A.WP 

^ n recycled paper 

http:86088\DLB0622A.WP


Fuss&O'Neilllnc. 

DRAFT 

>»• 


REV. 1.0 120192 


compounds (VOCs). Wastewater is held in tanks and hauled to the 


Killingly publicly owned treatment works (POTW). This is done 


because no suitable areas exist on the site for wastewater 


disposal. The Blakely residence also obtains water from GW-08db, 


but has its own leaching area for wastewater disposal. The two 


other on-site residences and the restaurant obtain water from 


GW-09db and have their own leaching systems. Three former water 


supply wells, designated as GW-12db, GW-30ob and GW-36db, are 


present on Nancy Blakely's property; however, these wells 


currently are not being used. 


9.2.2 Site History 


Linemaster Switch began operation at the site on May 1, 1952 and 


started to manufacture foot-operated switches in the on-site 


carriage house built in 1904. The carriage house initially was 


added to, but was later demolished as part of facility 


expansions. Additions were constructed in 1952, 1955, 1958, 


1963-64, 1968, 1974, 1982, 1985 and 1989. Prior to acquisition 


by Linemaster, the property had changed ownership several times 


and has been used as a residence and for small-scale farming. 


As part of the manufacturing processes, paint thinner, 


trichloroethene (TCE) and other chemicals were used. Paint 


thinner was acquired on an as needed basis, used and disposed of 


(Murtha et al., 1988). Paint thinner use began in 1952 for a 


spray painting operation. The amount of paint thinner used and 


disposed of is unknown (Murtha, et al., 1988). Use of TCE for a 


vapor degreasing operation began in 1969 (Murtha, et al., 1988). 


Reportedly, the estimated amount of TCE used between 1969 and 


1979 was approximately 100 to 600 gallons per year 
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(Murtha, et al., 1988). Of this amount, approximately 20 to 200 


gallons per year were disposed of (Murtha, et al., 1988). 


Information suggests that TCE and paint thinner were released to 


a dry well located east of the facility. Reportedly, the release 


may have occurred during the period from approximately 1969 


through 1979. The exact amount of TCE and other materials that 


were released into the dry well is unknown. 


The DEP conducted a RCRA site inspection in 1980 (CT DEP, 1980). 


During this site visit the DEP reported that dried paint solids 


from a paint settling booth were brought to the "town dump" or 


were buried on the site. The DEP conducted a preliminary 


assessment at the site in 1984. It reported that dried paint 


waste possibly had been buried on the site or taken to the Town 


landfill for approximately 20 to 30 years (CT DEP, 1984). 


Neither the 1980 nor the 1984 report indicated where the alleged 


on-site burial of paint waste occurred. The DEP performed a RCRA 


site inspection in 1985; however, no on-site disposal of paint 


waste was found (CT DEP, 1985). 


As a result of DEP investigations in 1980 and 1984, EPA and NUS 


Corporation, an EPA subcontractor, conducted site inspections at 


Linemaster on December 19, 1985, February 12, 1986 and June 24, 


1986 (NUS, 1987). During these inspections, EPA/NUS sampled the 


on-site production well, GW-08db, and the backup production well, 


GW-lOdb, and off-site residences. Results of sampling and 


analysis indicated the presence of VOCs in the on-site production 


and backup production wells and five off-site residences, only 


three of which exceeded drinking standards. TCE was the primary 


VOC found in GW-08db and GW-lOdb at concentrations of 1,100 


micrograms per liter (ug/l) and 3,900 ug/l, respectively. TCE 
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also was detected in off-site supply wells at the Blakely 


residence (formerly Simond), Tarr Apartments and the Harvest at 


Bald Hill Restaurant at concentrations of 5,000 ug/l, 11 ug/l and 


2.4 ug/l respectively. Arsenic was detected at GW-lOdb and 


GW-i2db at concentrations of 141 ug/l and 52 ug/l, respectively. 


Combined with the presence of VOCs, this resulted in the listing 


of Linemaster as a Superfund site. Monitoring of GW-10 and GW-12 


for arsenic was required by the EPA after it was detected in the 


initial screening study by NUS in 1986-87. Subsequently, it was 


included as part of the Water Supply Well Interim Monitoring 


Program to determine the prevalence and concentration of arsenic 


on and off the site. 


9.2.3 Nature and Extent of Contamination 


In the FS, the Zone 1 area is considered as the area in which 


remedial activities would be conducted. It is a combination of 


the Zone 1 and Zone 4 areas as discussed in the RI. 


The identified contaminant source area is the dry well area east 


of the facility (Zone 1), and the paint shed area as depicted on 


Figure 9-3. This is based on observations, historical accounts, 


DEP, EPA and Linemaster investigations completed for the Remedial 


Investigation Report. The paint shed area originally was 


considered as a possible separate source area. Subsequent 


investigations included in the RI have indicated that the paint 


shed area is part of Zone 1. 


The Zone 1 area, located directly east of the manufacturing 


facility, was identified as a source area due to the historic 


release of solvents into the dry well that formerly existed at 


9-8 


86088\DLB0622A.WP 

recycled paper 

http:86088\DLB0622A.WP


> 

FUSS&O'NEILU 
consu l tng engineers 

I4SHARTFOR0 ROAD. MANCHESTER. CONNECTICUT 06040 
12031 6«6 2469 

ZONE I AREA 
FEASIBILITY STUDY REPORT I 

LINEMASTER SWITCH CORPORATION 
PLAINE HILL ROAD WOODSTOCK. CT. 
PROJECT SCALE DATE dXSXL 86-88/26 AUG^1992 FIGURE NO. 9-3 r . 40

I 



Fuss&O'Neilllnc. 

DRAFT 

^^^ REV. 1.0 120192 


this area (See Figure 9-3) . The dry well reportedly was 


approximately six feet deep and constructed of concrete blocks 


placed in a sand and gravel-lined pit excavated in the natural 


till materials. Evidence suggests that TCE and paint 


thinners/solvents were discharged to the dry well during the 


period between 1969 and 1979 (Murtha, 1988) . The dry well was 


removed in 1989. Reportedly, during the removal, approximately 


1000 gallons of water containing a high concentration of TCE were 


pumped from the dry well and disposed of by a licensed hazardous 


waste hauler (Kennett, Personal Communication, 1992). 


An area of paint solids accumulation formerly was located in the 


Zone 1 area as shown on Figure 9-3. The accumulation occurred as 


a result of spray painting operations. A wooden paint settling 


booth formerly was located near the northwest corner of Zone 1. 


Paint mist was directed into the booth by ducts from inside the 


factory. The paint solids accumulated on the dirt floor of the 


booth and, reportedly, were removed periodically and disposed of 


off the site (Kennett, Personal Communication, 1992). The paint 


booth structure, along with the remaining paint solids and 


several cubic yards of soil from beneath the former structure, 


were removed in 1986. Soil samples collected from underneath the 


booth area were analyzed to ensure that all the paint solids were 


removed. An air make-up unit for the Linemaster manufacturing 


operation subsequently was erected in this area. 


The paint shed area adjacent to the northwest corner of the 


Linemaster facility also was identified as a potential 


contaminant source area. This was due to the tentative 


identification of VOCs in a surface soil sample collected during 


the December 1985 EPA/NUS site inspection and due to ground-water 
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sampling conducted in the area during the RI/FS. Monitoring well 


MW-EPA-Ats, located slightly north of the paint shed, was found 


to have ground water with TCE concentrations ranging from 


approximately 30,000 to 50,000 ug/l as determined from July and 


December 1990 samplings. Subsequent investigations and ground


water elevation monitoring indicated that the presence of VOCs in 


this area resulted from migration of the VOCs from the discharges 


to the former dry well. 


Potentially elevated concentrations (greater than the maximum 


background concentration) of arsenic, barium, cadmium, chromium, 


lead and zinc were identified in soil samples collected from 


Zone 1. In general, concentrations of barium, cadmium, chromium 


and zinc were elevated in soil samples collected in the vicinity 


of the former dry well. Concentrations of these metals generally 


increased with depth, suggesting that the concentrations may be 


related to the presence of metals in the till ground water. 


Elevated concentrations of arsenic, chromium, and lead were 


detected in samples collected from the former paint settling 


booth location. Paint chips were observed in several of these 


samples and may be responsible for the elevated metals 


concentrations. 


Analysis of soil samples collected adjacent to the paint shed in 


Zone 4 identified several metals that exceeded the maximum 


background concentrations. Of these metals, barium, cadmium, 


chromium and nickel concentrations most commonly exceeded the 


maximum background concentrations. The observed generally 


increasing concentrations of these metals with depth suggests a 


possible influence from metals present in the till ground water. 


Elevated arsenic concentrations were detected in the fill 
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material and soil immediately underlying the concrete floor of 


the paint shed. Arsenic concentrations in soil samples collected 


at slightly deeper depths below the concrete floor were 


significantly lower suggesting that the extent of the soils with 


elevated arsenic concentrations is very limited. 


No statistically elevated concentrations of metals were detected 


in domestic supply wells. During a June 1990 sampling event 


however, concentrations of total arsenic exceeding the federal 


MCL of 50 ug/l were detected in two domestic supply wells (GW-21 


and GW-34db). No other exceedances of primary drinking water 


standards for metals were detected in any active domestic supply 


well. The concentrations of metals detected in samples collected 


from domestic supply wells are believed to represent natural-


occurring concentrations and are not related to the Linemaster 


site. 


Based on the upper tolerance limits calculated from the 


background data, potentially elevated concentrations of arsenic, 


beryllium, cadmium and nickel were present in several study area 


monitoring wells. Potentially elevated concentrations were not 


identified in any domestic supply wells. 


Potentially elevated concentrations of total arsenic only were 


detected in four shallow or deep bedrock wells. The arsenic 


concentrations in these wells are interpreted to be associated 


with higher, naturally-occurring concentrations of arsenic in the 


bedrock. This interpretation is supported by the visual 


observation of arsenopyrite, an arsenic-sulfide mineral, in a 


bedrock core sample collected from MW-lOsb and the reported 


occurrence of naturally-elevated concentrations of arsenic in 
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domestic supply wells installed in the same bedrock formation in 


other parts of New England. 


The potentially elevated concentrations of these metals are 


believed to be due to sampling prior to aquifer equilibration and 


the entrainment of suspended particles containing naturally-


occurring metals or having adsorbed naturally-occurring metals 


species during purging and sampling. The fine-grained nature of 


the till, the correlation between total metals concentrations and 


TSS concentrations and the general decreasing total metals 


concentration trend over time for certain metals in many of the 


till wells also support the conclusion that the occurrence of 


metals in the ground water is a natural phenomenon. Monitoring 


for arsenic continues, however, to validate the previously 


observed conditions. 


9.2.4 Mass Estimation of TCE in the Site Media 


Although the ground water and soil at the site have been 


contaminated by a variety of VOCs, TCE is the most frequently 


detected. Therefore, TCE represents the target compound for the 


site containment and remediation. The TCE was discharged into 


the till and has permeated the saturated till layer, the shallow 


bedrock and the deep bedrock aquifer. To assess where treatment 


could be applied beneficially, a mass balance estimate for the 


amount of TCE in each medium was made. This estimate was based 


on the monitoring well and soil boring data and associated 


ground-water analyses. In addition, a map of the mass of TCE per 


unit area over the site was constructed for each medium. These 


maps will be discussed in more detail, to assist in the 


evaluation of the effectiveness and efficiency of potential 
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remedial actions. 


9.2.4.1 Site Grid and Coordinate System 


To identify quantitatively the location of each monitoring well 


or soil boring and its associated TCE data, a XY coordinate 


system was established for the site. The reference point (0,0) 


was chosen to be an interior corner on the east side of the main 


Linemaster building. The axes were taken along the building 


lines of the particular corner as shown in Figure 9-4. The +Y 


direction corresponded closely to due north; the +X direction to 


due east. Distances were measured from this (0,0) point in feet. 


9.2.4.2 Mathematical Solution 


The topographic and hydrogeologic data were utilized to obtain 


the TCE mass in each of the four subsurface media at each well 


position. The four media are: unsaturated till (vadose zone), 


saturated till, shallow bedrock and deep bedrock. To estimate 


the amount in each medium, various medium-specific data were 


obtained from the till samples, or assumed from other site data 


or from appropriate literature sources (Freeze and Cherry, 1979). 


The two main variables were the porosity (obtained from the above 


source) and density of the medium (density was obtained from till 


samples). 


The depth of the unsaturated till and saturated till media were 


obtained from hydrogeologic data. The thickness of the shallow 


bedrock aquifer was assumed to be constant at 15 feet, as is 


discussed in Section 4.0 of the RI. The thickness of the deep 


bedrock aquifer was taken to be the difference between the 
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elevation of the bottom of the shallow bedrock and the deepest 


ground-water sampling depth for each well completed in the deep 


bedrock. This assumption may underestimate the mass of TCE in 


the deep bedrock, since there may be contaminated water in the 


deep bedrock below the well depth that will not be included. 


Where bedrock is exposed on the site, the depth of the till media 


was set to zero to reflect the actual boundary conditions. The 


parameters used are shown in Table 9-1. Samples of the saturated 


till from three depths in a single boring were analyzed for wet 


and dry density. The values ranged from 135 to 141 and 122 to 


125 Ibs/sf respectively, represent a more conservative estimation 


for the analyses conducted herein. 


TABLE 9-1 


PARAMETERS USED IN TCE MASS CALCULATION 

FEASIBILITY STUDY REPORT 


LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 


AUGUST 1992 


PARAMETERS UNSAT. SATURATED SHALLOW DEEP 

TILL TILL BEDROCK BEDROCK 


AQUIFER AQUIFER 

(sb) (db) 


Density(lb/cf) 140 140 145 165 


Porosity 

(Volume Void 0.30 0.30 0.10 0.05 

Fraction) 


Depth(ft) Well Well 15 Well Depth 

Data Data Minus sb 


Depth 


The equations used to calculate the TCE mass under each square 
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foot (sf) of site in each medium were as follows: 


UNSATURATED TILL 


Mass TCE (lb) Mass TCE (uq) X Soil Density (Ib/cf) 

Area (sf) I Mass Till (kg)J 


X Depth of Medium (ft) x lO' (kg/ug) 


SATURATED TILL OR BEDROCK PHASES 


Mass TCE (lb) Mass TCEfug^ X Phase Porosity x 

Area (sf) Volume Water(1) 


Medium Depth(ft) x 6.2X10* (lb-1/ug-cf) 


Where the concentration of TCE for a medium was available at only 


one depth, this concentration was assumed to be consistent 


throughout the medium. The average concentration for that well 


was calculated using that one concentration. Where the 


concentration of TCE was available at several depths within a 


medium an average concentration was calculated for that 


monitoring well. The end area method was used to calculate an 


average concentration between successive data points in a 


monitoring well. These average concentrations were added and 


divided by the difference between the initial and final sample 


depths, to arrive at an average concentration. 


9.2.4.3 TCE Data 


The well concentration data were assembled onto a spreadsheet as 


shown in Appendix A. The TCE mass loadings were calculated from 


the data for each medium. Each well is identified by its code 


number and its coordinates on the grid system. Soil parameters 


and concentrations also are listed. The mass per area at each 


well is calculated and shown as a separate column. If an 
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integrated average of the TCE concentration was calculated, the 


data are entered on the far right in the spread-sheet, and the 


integrated average is shown in the concentration column. 


9.2.4.4 TCE Mass Profiles 


The values of the mass TCE/area were plotted on the Z axis over 


the grid to give a 3-dimensional representation of the TCE mass 


profile at the site as shown in Figures 9-5 through 9-8. The 


individual data points were plotted and smoothed using a cubic 


spline so that intermediate values between data points could be 


calculated (Surfer, 1990). It should be noted that the scale of 


the vertical axis varies from figure to figure. Direct 


comparison of the total contaminant mass between figures based on 


peak height is not appropriate. 


It is clear from inspection of the mass diagrams that the TCE 


remains largely in the location of the former dry well and that 


migration of the TCE proceeded radially outward and vertically 


downward. The analysis of the data from Figures 9-5 through 9-8 


indicate that contaminant migration is primarily toward the east-


northeast. This is supported by the hydrogeologic investigations 


discussed in Section 4.0 of the RI. 


Calculation of the volume of TCE in the mass diagrams gives the 


total mass of TCE contained within the medium at the indicated 


coordinates. The calculated mass of TCE given in Table 9-2 shows 


that the bulk of the TCE is contained within the saturated till. 


TCE also has reached the shallow and deep bedrock units as is 


shown in Table 9-2 and as confirmed by the hydrogeologic 


investigations. 
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TABLE 9-2 


MASS OF TCE IN SITE MEDIA 

FEASIBILITY STUDY REPORT 


LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 


AUGUST 1992 


MEDIUM MASS(LBS) VOL(GAL) FRACTION 1 

Unsaturated Till 1,420 110 0.07 

Saturated Till 13,800 1,129 0.63 

Shallow Bedrock 902 75 0.04 

Deep Bedrock 5,780 473 0.26 

TOTAL 21,822 1,787 1.000


The mass computed falls within the estimated total discharge to 


the site of 2,450-24,500 pounds. The range was generated based 


on the original discharge estimate of 20 to 200 gallons per year 


for approximately 10 years between 1969 and 1979 (Murtha, et al., 


1988) . 


9.2.4.5 Till Lateral TCE Migration Rate 


The low hydraulic conductivity of the till in the vicinity of the 


production facility is, in large part, responsible for the 


limited migration of TCE in the till unit. Assuming that the 


till layer is isotropic and there are no effects from 


retardation, absorption or dispersion (a conservative 


assumption), a critical radius (r̂ ) can be determined beyond which 


migration is controlled principally by the hydraulic conductivity 


of the soil and the amount of precipitation (infiltration) is 
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inconsequential. The low hydraulic conductivity effectively 


limits the lateral rate of migration. Finally, it is possible 


to develop a function to predict the increase in the ratio of 


expansion of the radii (future/initial) for any time in the 


future. 


It should be noted that the relationship to be developed will 


present a general estimation of the expansion. Due to variations 


in the characteristics of the overburden soil on the site and due 


to topographical variations, the model is not receptor specific. 


It only addresses the general increase in the affected area over 


time. 


From the mass profiles of TCE on the site. Figure 9-6. the 


current average radius of migration of TCE is about 350 feet in 


the saturated till. Again, this value is an average value using 


all of the analytical results to date. Anomalies and 


differential pathways in the overburden, such as sand stringers, 


may result, however, in the detection of VOCs in the till unit 


beyond the radius selected herein. The radius value selected is 


important in that it establishes some of the values of the other 


parameters used in Equation (1). Because the radius itself is 


not a factor in the equation, the actual number (350 feet) is 


less important. This radius is centered approximately at the 


location of the former dry well between MW-lOt and MW-26t, on the 


easterly side of the main building. If no remediation were to 


occur at the site, the radius would increase due to diffusion 


and/or hydraulic transport with the lateral flow of ground water. 


The rate of increase of this radius of contamination will be 


shown to be small even if the most conservative assumptions are 


used. 
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Several site features limit the rate of migration of the TCE in 


the till. The first is the low hydraulic conductivity. The 


hydraulic conductivity of the till near the immediate Zone 1 area 


varies. As discussed in Section 3.3.1.1 of the RI, the hydraulic 


conductivity in the vicinity of MW-lOtd is 0.001 feet/day. The 


hydraulic gradient in the Zone 1 area is approximately 0.09 


ft/ft. The rate of migration ranges from approximately 0.0004 to 


0.10 feet/day between MW-lOtd and MW-6t due to ground-water flow 


alone. 


A second important feature is the location of the Zone 1 area at 


the top of a regional hill. The amount of lateral ground-water 


flow also can be limited by the amount of ground water available 


for lateral flow. Any source of ground water into the till must 


come from precipitation onto the site. Therefore, the till 


ground-water lateral flow is minimal near the top of the hill due 


to the limited area for recharge. Because the rate of recharge 


area increase, as related to radius, occurs as the first power of 


the radius, the lateral ground-water flow due to infiltration 


should increase as the first power of the radius away from the 


top of the hill. The radial ground-water velocity in the till, 


GT, becomes 


R°(l-a) 

GT = X r (1) 


2TnT 


where GT = lateral ground-water velocity due to 

rainfall on the site, ft/yr 


R° = infiltration into the till unit, ft/yr. 
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a = fraction of net rainfall which reaches the 

bedrock 


T = thickness of saturated till, ft 


nT = porosity of till phase, fraction 


r = radius, ft 


At the top of the hill, the radial ground-water velocity in the 


till is limited by the hydraulic conductivity as shown by 


Equation (2) where K is the hydraulic conductivity and dh/dr is 


the hydraulic gradient. 


dh 

GT < - K — (2) 


dr 


Assuming R» = 0.83 ft/yr, a = 0.2, and T = 30 feet, K = 0.365 


ft/yr, nT = 0.3, dh/dr = 0.09 ft/ft, a radius, r̂ , beyond which 


the migration rate is controlled by the soil permeability rather 


than by the amount of precipitation, can be calculated. 


Substituting Eq. (1) into Eq. (2) and solving for r produces 


Eq. (3). 


-2TKnT dh 
re < — (3) 

R°(l-a) dr 

-2(30)(0.365)(0.3) 

< X (-0.09) 


0.83 X 0.8 


< 0.9 


Because the current affected area average radius of approximately 
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350 feet is greater than this critical radius, migration of the 


contamination zone is limited by the hydraulic conductivity. 


Previously, this was shown to be low approximately 0.0004 


feet/day near the dry well, increasing to approximately 0.24 feet 


per day as the radius expands. 


Even if the migration were controlled primarily by the amount of 


rainfall onto the site, the migration rate would pose little 


additional impact. Since the rate of increase in the radius 


equals the lateral velocity of ground-water flow, then Eq. (1), 


can be modified to become 


dr R°(l-a)r 
— = GT = (4) 
dt 2TnT 

Integrating Eq. (4) produces an expression, Eq. (5) , which 


estimates the ratio of the radii of contamination for any chosen 


future time. rj is the radius of contamination at that time in 


the future and r, is the radius of contamination in the present. 


For the till, at time t=10 years, the ratio of the increase in 


the radius rj/r, would be 1.45; at 30 years 3.02. 


R''(l-a)t 

rj/r, = exp (5) 


2TnT 


These values would be the maximum increase caused by the amount 


of net rainfall onto the site. As shown previously, the rate of 


hydraulic transport is limited primarily by the low permeability 


of the soils. Therefore these values are very conservative. The 
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site-specific lateral movement rates probably are several orders 


of magnitude less. 


Data presented in the RI report showed a strong downward 


migration tendency of the ground water and, consequently, the TCE 


in the vicinity of the Zone 1 area. These observations support 


the conclusions drawn herein; that is, the effect of gravity is 


stronger than the effect of the hydraulic gradient. This 


conclusion is further supported by the relatively limited area 


that has been affected by events that occurred over the 


approximate 10-year period of discharge of TCE to the dry well 


that ended more than 10 years ago. The low permeability of the 


till has limited the lateral migration of TCE to the immediate 


vicinity of the Zone 1 area. 


The horizontal migration of TCE in the bedrock is greater than in 


the till. This can be seen by comparing the base area of 


Figure 9-6 with that in Ficrures 9-7 and 9-8. The increased 


migration rate is caused by higher hydraulic conductivity in the 


bedrock than in the till. In addition, there is a plume of 


contamination extending in the southerly direction in the bedrock 


layers, as seen in Figures 9-7 and 9-8. caused by the pximping of 


the production well (GW-08db). The use of the production well 


should not influence migration in the till layer because the 


source of the water is the bedrock aquifer. The vertical 


migration of TCE from the till into the bedrock is controlled by 


the hydraulic conductivity of the till and not by the extraction 


of water from the bedrock aquifer. Once the TCE has reached the 


bedrock, however, the migration rate and direction is influenced 


by the use of the production well and the natural hydraulic 


gradient. 
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There has been no evidence of the presence of a separate non


aqueous phase in any of the samples collected from the bedrock 


aquifer. If one were present, it could settle to the bottom of 


the saturated till stratum and, ultimately, enter the bedrock 


aquifer. For a dense, non-aqueous phase to exist in the bedrock 


aquifer, aqueous concentrations of TCE near the solubility limit 


of 800,000-1,000,000 mg/1 should be detected. The maximum 


concentration of TCE detected in samples from the deep bedrock 


aquifer has been only about 0.05 to 0.1 times this concentration. 


9.2.5 Contaminant Transport and Fate 


Potential Migration Routes 


Ground-water advection is considered the primary mode of 


contaminant migration at the site. In the immediate vicinity of 


the former dry well, horizontal ground-water migration is limited 


by the hydraulic conductivity of the till. Consequently, 


migration tends to be vertically downward into the bedrock 


aquifer. TCE also exists, however, in the water in the saturated 


till unit. Significant levels of VOCs have been found in this 


area in the till, shallow bedrock and deep bedrock aquifers. 


Contaminant migration by surface water is of minor importance at 


the site. This has been concluded based on the results of 


surface-water and sediment sampling. Sampling results indicate 


the presence of low concentrations of VOCs. 


Atmospheric migration is not considered a significant contaminant 


transport route either by airborne transport of particulate 


matter or volatile emissions. 
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The VOCs also migrate from Zone 1 horizontally in the till, 


shallow bedrock and deep bedrock ground water. Horizontal 


migration of VOCs in the till is occurring to the northwest, 


north, northeast, east, southeast and southwest. The primary 


direction of VOC migration within the till is to the 


east-northeast. Migration of VOCs in the shallow bedrock is 


occurring to the northwest, north, northeast, east and southeast. 


The primary direction of VOC migration within the shallow 


bedrock, similar to the migration in the till unit, is to the 


east-northeast. Migration of VOCs in the deep bedrock is 


occurring in all directions with several preferential directions 


of migration. The primary direction of VOC migration within the 


deep bedrock, similar to the till and shallow bedrock units, is 


to the east-northeast. Migration to the south in the deep 


bedrock is occurring due to the operation of the facility 


 production well (GW-08db) located south of the Zone 1 source 


area. Former pumping of supply well (GW-lOdb) and the Blakely 


residence well (GW-12db), located north of Zone 1, may have 


caused the migration of VOCs in the deep bedrock to the north and 


northwest. 


The observed distribution of VOCs is due to the natural hydraulic 


gradient as well as preferential migration pathways within the 


units. Preferential pathways that may exert control include: 


- till heterogeneities (e.g. sand lenses) 


- regional and local bedrock fabric (e.g. fractures, 


faults, intrusions, cataclysmic zones) 


- bedrock surface topography (e.g. troughs) 


The distribution of VOCs also may be influenced by on-site and 
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off-site supply well pumping as suggested by the background 


water-level study. 


Contaminant Persistence 


The most prevalent chlorinated aliphatic compounds that have been 


found at the site include trichloroethene (TCE), 


cis-l,2-dichloroethene (c-1,2-DCE), 1,1,1-trichloroethane 


(1,1,1-TCA) and tetrachloroethene (PCE). The compound with the 


highest concentrations and most widespread occurrence is TCE. 


In soil systems, PCE can be degraded to TCE; 1,1,1-TCA can be 


degraded to 1,1-dichloroethane (1,1-DCA) or 1,1-dichoroethene 


(1,1-DCE). TCE can then undergo reductive dehalogenation (the 


exchange of one chloride atom for one hydrogen atom) to form 


three possible products: 1,1-DCE, c-1,2-DCE, and/or 


trans-l,2-dichloroethylene (t-1,2-DCE). 1,1-DCE can undergo 


reductive dehalogenation to form vinyl chloride or be reduced to 


1,1-DCA. C-1,2-DCE and t-1,2-DCE can undergo reductive 


dehalogenation to form 1,2-dichloroethane (1,2-DCA). 1,1-DCA and 


1,2-DCA can undergo reductive dehalogenation to form vinyl 


chloride or chloroethane. 


A number of natural processes affect the persistence and the fate 


of VOCs in the environment. These processes include; 


biotransformation/biodegradation, bioaccumulation, hydrolysis, 


photolysis/oxidation, sorption and volatilization. 


Biodegradation, which has been occurring at the site, has been 


identified to be the most important transformation process in 


natural water and soil systems. The primary biodegradation 
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product of TCE is dichloroethene although small amounts of vinyl 


chloride also can form. 


Biotransformation/biodegradation likely is not important at the 


Linemaster Switch site in the soils and shallow ground water, 


because significant numbers of microbes probably do not exist, 


and proper nutrients likely are not available. 


Methane or methanol often has been used as the carbon source for 


TCE biodegradation. Because non-chlorinated aliphatic compounds 


such as methanol have not been found within the till or bedrock 


waters, natural degradation by methantropic organisms probably 


would not occur. 


In summary, TCE would not readily biodegrade in the subsurface 


environment under natural conditions for the following reasons. 


First, nutrients, principally nitrate, are not present. Second, 


even if sufficient carbon and nitrogen sources exist, the 


reaction kinetics are slow and require years to achieve 


appreciable degradation. Third, methanol or other soluble 


aliphatic compounds, to support anaerobic decomposition, are not 


present in the till and bedrock ground water at the site. 


Fourth, the TCE ground-water concentrations are above the toxic 


concentration for anaerobic bacteria in most of the Zone 1 area. 


Bioaccumulation occurs when VOCs (among other compounds) are 


incorporated into the body tissues of living organisms (U.S. EPA 


1979) . This is not considered to be an important fate for 


contaminants at the site due to low amounts of these contaminants 


at points of exposure, i.e., surface soils and surface waters. 
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Hydrolysis is the introduction of a hydroxyl group (-0H) into the 


chemical structure. The rate of reaction is promoted by an acid 


and/or base, as it is pH dependent. This process is not 


considered important for the Linemaster Switch site due to the 


nature of the contamination and the characteristics of the ground 


water. 


Photolysis/oxidation of chemicals occurs after being exposed to 


light. This process is not considered important for the VOCs at 


the site because most of the contaminants are in the subsurface 


shielded from direct sunlight. 


Sorption is the tendency of contaminants to adhere to suspended 


and bottom sediments. This likely is not an important fate for 


contaminants at the site. A bench-scale test was conducted to 


^ ̂  determine if TCE, at several aqueous concentrations, would adsorb 


onto till from the site. It was observed that all of the TCE in 


the wet till could be accounted for as being dissolved in the 


intersticial water at the bulk liquid concentration. Therefore, 


it is assumed that adsorption is not an important factor at this 


site. 


Volatilization can be a significant fate for contaminants 


existing in the vadose zone. This process is considered to be 


insignificant on a site-wide basis due to the low air 


permeability of the unsaturated till materials. 


The most prevalent monocyclic aromatic compounds detected at the 


site include toluene and xylenes. It is expected that there will 


be little biodegradation of toluene in the subsurface 


environment. Anaerobic conditions would prevail in the natural 
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soil environment which would limit the effectiveness of the 


biodegradation process. 


Arsenic occurs naturally at the site in the sediment and bedrock. 


Arsenic naturally enters the ground-water system as a result of 


naturally occurring processes and is present in ground-water 


samples. Arsenic moves through the environment through a complex 


cycle of chemical interconversions and transfers between media. 


For most surface waters and ground waters containing dissolved 


oxygen in the pH range of 7 to 9, the dominant species is HAs04"̂ . 


This species is the form expected to be present on the site. 


This arsenic species has the highest solubility and greatest 


mobility. The remediation efforts contemplated should enhance 


the dissolved oxygen levels of the ground and surface waters. 
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10.0 DEVELOPMENT OF REMEDIAL OBJECTIVES 


10.1 Introduction 


The objective of the Feasibility Study (FS) is to develop and 


evaluate remedial alternatives so a Record of Decision (ROD) for 

the Linemaster Switch Corporation site can be issued. The 


Feasibility Study is conducted in three general phases: (1) the 


identification and initial screening of remedial technologies, 


(2) the development and screening of alternatives, and (3) the 


detailed analysis of alternatives. 


Development of alternatives results from combining technologies 


and the media to which they would be applied into options that 


address contamination on a site-wide basis. The process consists 


of the general steps identified below. Figure 10-1 presents a 


graphic depiction of the process. 


Develop remedial objectives and remediation goals that 


are aimed at protecting human health and the 


environment. Remediation goals are based on chemical-


specific ARARs, when available, and site-specific, 


risk-related factors. 


Develop general response actions for each medium of 


interest that may be taken to satisfy remedial 


objectives for the site. 


Identify volumes or areas of media to which general 


response actions might be applied, taking into account 


the requirements for protectiveness as identified in the 


remedial objectives and the chemical and physical 


10-1 


8 6 0 8 8 \ D L B 0 6 2 2 B . W P 

recycled paper 

http:86088\DLB0622B.WP


FIGURE 10-1 DRAFT 
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FROM: 

Guidance for Conducting 

RI and FS Under CERCLA, 


EPA/540/G-89/004 
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characterization of the site. 


Identify and evaluate technology options to select a 


representative process for each technology category 


retained for consideration. Although specific processes 


are selected for alternative development and evaluation, 


these processes are intended to represent the broader 


range of process options within a general technology 


type. 


Assemble the selected representative technologies into 


alternatives representing a range of treatment and 


containment combinations, as appropriate. 


Make a detailed analysis of these site alternatives and 


evaluate them in terms of the following criteria: 


overall protection of human health and the environment, 


compliance with ARARs, long and short term 


effectiveness, reduction of toxicity, mobility, or 


volume, implementability, cost, and state/community 


acceptance. 


Remedial objectives are based on protection of human health and 


the environment and on Applicable or Relevant and Appropriate 


Requirements (ARARs). They also are based on other requirements 


"to be considered" (TBCs) for protectiveness, as will be 


discussed in the following sections. 


Table 10-1 delineates the more prevalent contaminants and the 


associated ranges of concentrations detected in soil samples from 


the Zone 1 area. Tables 10-2 and 10-3 present similar 


information on the till and deep bedrock aquifers respectively. 
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ORGANIC 
COMPOUND 

Trichloroethene 
Xylenes 
Toluene 
2-BLJtanone 
Ethylbenzene 
Tetrachloroethene 
cis-1,2-Dichloroethene 
Acetone+ 
1,1-Dichloroethane 
4-Methyl-2-pentanone 
1,1,1-Trlchloroethane 
1,2-Dichloroethane 
Chloroform 
Dlchloromethane 

TABLE 10-1 
ZONE 1 - VOLATILE ORGANIC COMPOUNDS IN SOILS 

FEASIBILITY STUDY REPORT 
LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 
DECEMBER 1902 

NUMBER AVERAGE MINIMUM MAXIMUM 
OF CONC. CONC. CONC. 

DETECTS ug/kg ug/kg ug/kg 

79 6,072.5 3.2 210,000 
64 1,764.7 3.3 52,000 
56 1,041.0 5.2 16,000 
40 1,334.1 36 12,000 
33 455.5 3.2 7,000 
32 150.5 4.6 984 
28 134.7 2.6 1,800 
28 2,437.8 98 12,000 
15 28.2 4 81 
15 222.1 37 1,100 
6 179.2 8 1,000 
3 66 23 92 
2 62.5 11 114 
2 122.5 95 150 

From Tables 3-2 and 3-5 of the Initial Site Characterization Report (through April 1992) 


-t- Believed to be from laboratory contamination. 

*CT Action Levels 

••Federal Maximum Contaminant Levels (MCLs) 

(P) Proposed 
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DRINKING 
WATER LIMIT 

ug/l 

5* 
100* 
1000* 
None 
700** 

5* 
70**(P) 
None 
None 
None 
200* 

1 * 
None 
5**(P) 
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TABLE 10-2 

OCCURRENCE OF VOLATILE ORGANIC COMPOUNDS IN TILL WELLS 
FEASIBIUTY STUDY REPORT 

UNEMASTER SWPrCH CORPORATION 
WOODSTOCK, CONNECTICUT 

DECEMBER 1992 

Parameter Number Average Minimum Maximum Drinking 
of Concentration Concei'itiulion Conoenlration Water 
Detects (ug/0 (ufl/0 (ug/O Umn (ug/1) 

1,1,1 -Trichloroethane 15 52.9 4.2 280 200* 
1,1-Dichloroelhane 8 340 0.78 813 hione 
1,1-Dichloroethene 6 87 0.23 280 7* 
1,2-Dichloroethene 4 1076 14 2000 70** (P) 
2-Hexanone 2 1900 1800 2100 None 
Acetone+ 4 17799 85 50000 None 
Carbon tetrachloride 2 1 0.9 1.4 5* 
Dlchloromethane 4 1502 1100 1810 5**(P) 
Ethylbenzene 7 152 1.3 260 700** 
Isopropylacetone (MIBK) 3 137336 7.1 350000 None 
Methyl elhyl ketone 2 26000 14000 38000 1000* 
Tetrachloroethene 15 159.42 2.4 720 5 
Toluene 11 12704 2 64000 1000* 
Trichloroethene 55 49248 0.69 800000 5* 
Xylenes 7 530 2.8 1200 100* 
cis-1,2-Dichloroethene 14 2755 1.1 26000 70** (P) 
trans-1,2-Dichloroethene 8 11 0.53 67 100**(P) 

+ Believed to be laboratory cross-contamination. 

*CT Action Levels 

**Federal Maximum Contaminant Leveb (MCLs) 

(P) Proposed 

Through April 1992 
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TABLE 10^ 

OCCURRENCE OF VOLATILE ORGANIC COMPOUNDS IN DEEP BEDROCK WELLS 
FEASIBILITY STUDY REPORT 

UNEMASTER SWITCH CORPORATION 
WOODSTOCK, CONNECTICUT 

DECEMBER 1992 

Parameter Number Average Minimum Maximum Drinking 
of Concentration Concentration Concentration Water 
Detects (ug/D (ug/D (ug/D Limit (ug/D 

1,1,1-Trichloroethane 21 7 0.33 30 200* 
1,1-Dichloroethane 41 16 0.36 72 200-^ 
1,1-Dichloroethene 29 12 0.26 61 7* 
1,2-Dichloroethane 2 2 1.3 2.8 1* 
1,2-Dichloroethene 26 1903 2.8 6800 70**(P) 
1,2-Dichloropropane 6 8 0.79 33 5* 
1,4-Dichlorobenzene 4 0.875 0.6 1.3 75* 
Acetone+ 4 992 51 3640 None 
Benzene 9 29 0.5 250 1* 
Bromodichloromethane 3 2.4 1.9 2.8 None 
Carbon disulfide 2 210 12 409 None 
Carbon tetrachloride 1 3.5 3.5 3.5 5* 
Chloroform 8 8 1 30.7 None 
Chloromethane 6 31 4.8 67 None 
Dlchloromethane 4 29 1 90 5**(P) 
Ethylbenzene 9 59 1.6 120 700** 
Isopropylacetone (MIBK) 5 80 5.1 150 None 
Methyl tert butyl ether (MTBE) 3 88 65 250 50* 
Tetrachloroethene 33 34 0.24 430 5* 
Toluene 70 285 1.8 2100 1000* 
Trichloroethene 161 4254 0.21 59000 5* 
Vinyl chloride 2 5 0.89 10 2* 
Xylenes 19 194 2.6 760 100* 
cis-1,2-Dichloroethene 57 540 0.5 15000 70**(P) 
trans-1,2-Dichloroethene 53 949 2.9 10177 100**(P) 

-t-Believed to be from laboratory contamination 
*CT Action Levels 
**Federal Maximum Contaminant Levels (MCLs) 
(P) Proposed 
Through April 1992 
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10.2 Applicable or Relevant and Appropriate Requirements (ARARs) 


Section 121(d) of SARA and the NCP (40 CFR Part 300; November 20, 


1985) require that CERCLA remedial actions comply with all 


federal ARARs. State requirements also must be attained under 


Section 121 (d)(2)(c) of SARA, if they legally are enforceable 


and consistently enforced statewide. ARARs are used to determine 


the appropriate extent of site cleanup, formulate remedial action 


alternatives, and govern the implementation and operation of the 


selected action. According to SARA, requirements may be waived 


by EPA under six specific conditions, provided protection of 


human health and the environment still is assured. These 


conditions include the following: 


The selected remedial action is an interim remedy. 


Compliance with such requirements will result in greater 


risk to human health and the environment than alternative 


options. 


Compliance with such requirements is technically 


impracticable from an engineering perspective. 


The selected remedial action will provide an equivalent 


standard of performance using another approach. 


The requirement is a state requirement that has been 


inconsistently applied. 


Attainment of the ARAR would entail very high costs 


relative to the added degree of reduction of risk afforded 


by the standard. 
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10.2.1 Definition of ARARs 


The NCP and SARA have defined both applicable requirements and 


relevant and appropriate requirements as follows: 


Applicable Requirements are those federal and state requirements 


that would be legally applicable, either directly or as 


incorporated by a federally authorized state program, if response 


actions were not taken pursuant to Section 104 or 106 of CERCLA. 


Requirements that apply to, and have jurisdiction over, given 


situations are considered "applicable requirements." An example 


of an applicable requirement would be Maximum Contaminant Levels 


(MCLs) for a site that exhibits ground-water contamination, 


affecting a public water supply. 


Relevant and Appropriate Requirements are those federal and state 


requirements that, while not legally "applicable," can be applied 


if the best professional judgement of the decision maker 


determines that site circumstances are sufficiently similar to 


those situations that are jurisdictionally covered, and use of 


the requirement can be justified. During the FS process, 


relevant and appropriate requirements are intended to have the 


same weight and consideration as applicable requirements. 


The term "relevant" is included so a requirement initially 


screened as non-applicable because of jurisdictional restrictions 


would be reconsidered and, if appropriate, included as an ARAR 


for the site. For example, MCLs would be a non-applicable, but 


relevant and appropriate requirement for a site that exhibited 


ground-water contamination in a potential (as opposed to an 


actual) drinking water source. 
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Other requirements To Be Considered comprise a third category of 


requirements. Included are Federal and State nonregulatory 


requirements (e.g., guidance documents or criteria). 


Nonpromulgated advisories or guidance doc\iments do not have the 


status of ARARs. Where, however, there are no specific ARARs for 


a chemical or situation, or where such ARARs are not sufficient 


to be protective, guidance or advisories should be identified and 


used to ensure that a remedy is protective. 


There are three major types of ARARs with which CERCLA actions 


may have to comply, as listed below: 


Chemical-specific ARARs, Table 10-4. govern the extent of 


site remediation. They are usually health- or risk-based 


values or methodologies that, when applied to site-specific 


conditions, establish numerical values. For instance, 


ground-water and surface-water criteria and standards, as 


well as air standards, provide necessary clean-up goals for 


the Linemaster site. Chemical-specific ARARs also are used 


for the acceptable level of discharge to determine 


treatment and disposal requirements, and to assess the 


effectiveness of remedial alternatives. 


Location-specific ARARs, Table 10-5. govern natural site 


features such as wetlands and floodplains, as well as 


manmade features including existing landfills, disposal 


areas, and local historic buildings. Location-specific 


ARARs generally are restrictions on the concentration of 


hazardous substances or the conduct of activities solely 


because of the particular characteristics or location of 


the site. These ARARs provide a basis for assessing 


existing site conditions and, subsequently, aid in 
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AUTHORITY 
GROUND WATER 
Federal 
Requirements 

State Requirements 

REQUIREMENTS 

SDWA. Maximum 
Contaminant Levels 
(MCLs) (40 CFR 14L11
141.1«) 

RCRA. Ground-Water 
Protection SUndard 
(4«CFR2«4.94) 

Connecticut Standards 
for Quality of Public 
Drinldng Water 

Connecticut Water 
Quality SUndards 
(Section 22a-42«) 
Subpart IV - Ground 
Water 

TABLE 10^ 

CHEMICAL-SPECIFIC ARARs AND TBCs 

FEASABILITY STUDY REPORT 


UNEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 


DECEMBER 1992 

STATUS REQUIREMENT SYNOPSIS 

Relevant and MCLs liave liecn promulgated for 
Appropriate a numl>er of common organic and 

inorganic contaminants. These 
levels regulate the concentration 
of drinldng water supplies, but 
may also l»e considered relevant 
and appropriate for ground-water 
aquifers potentially used for 
drinMng water. 

Relevant and The RCRA ground-water protection 
Appropriate standard is established for ground

water monitoring of RCRA permitted 
treatment, storage or disposal facilities. 
The standard is set at either an existing 
or proposed RCRA-MCL, background 
concentration, or an altemate concen
tration protective of human health 
and the environment 

Relevant and Connecticut has adopted the SDWA 
Appropriate MCLs to regulate concentrations of 

contaminants in public drinking water 
supplies. Connecticut standards arc 
more stringent than SDWA MCL for 
some compounds. 

Applicable Connecticut has adopted the SDWA 
MCLs to regulate contaminants in 
certain ground water. 

< 


DRAFT 
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CONSIDERATION IN THE RI/FS 

The rislu to human health due to 
consumption of ground water were 
assessed and concentrations of 
concern compared to the MCLs. 
The MCLs for trichloroethene and 
arsenic were used to set target levels 
for these constituents. 

RCRA-MCLs may be used or ACLs 
may be developed at the site to 
identify levels of contamination 
above which human health or the 
environment is at risk and provide 

is necessary. 

State standards are used when more 
stringent than Federal requirements. 

State standards for TCE and other 
constituents are exceeded in the 
ground water at the site. 

8<088\WATER\TABLE101.WQ1 

\  J printed on recycled paper FUSS&01VBLL.INC, 

http:4�CFR2�4.94


AUTHORITY 
Federal Criteria, 
Advisories and 
Guidance 

REQUIREMENTS 
EPA Risk Reference 
Doses (RfDs) 

EPA Carcinogen 
Assessment Group 
Potency Factors 

EPA Health Advisories 
and Acceptable Intake 
Health Assessment 
Documents. 
EPAGround-Water 
Protection Strategy 

SDWA Maximum 
Contaminant Level 
Goals (MCLGs) 
(40CFR141J0and.51) 

SDWA-Secondaiy 
Drinking Water SUndards 
(40 CFR 143) 

Ambient Water Quality 
Criteria (AWQC) 
Adjusted for Drinking 
Water 

< 

TABLE 10^ 
(CONTINUED) 

CHEMICAL-SPECIFIC ARARs AND TBCs 
FEASABILITY STUDY REPORT 


LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 


STATUS 
To Be Considered 

To Be Considered 

To Be Considered 

To Be Considered 

To Be Considered 

Relevant and 
Appropriate 

To Be Considered 

DECEMBER 1992 

REQUIREMENT SYNOPSIS 
RfDs are dose levels developed by 
EPA for noncarcinogenic effects. 

EPA Carcinogenic Potency Factors 
are used to compute the individual 
incremental cancer risk resulting 
from exposure to carcinogens. 
Intended for use in qualitative public 
health evaluation of remedial 
alternatives. 

Provides classification and restoration 
goals of ground water based on its 
vulnerability, use, and value. 

MCLGs are health-based limits and do 
not consider cost or feasibility. As 
health goals, MCLGs are established 
at levels at which no known or 
anticipated adverse effects on the 
health of persons octnir and which 
allow for an adequate margin of 
safety. 
These regulations control contaminants 
in the drinking water that primarily 
affect the aesthetic quality. 

AWQC are health based criteria that 
have been developed for 95 
carcinogenic and noncarcinogenic 
compounds. 

( 
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CONSIDERATION IN THE RI/FS 
EPA RfDs are used to characterize 
rislcs due to exposure to contaminants 
In ground water, as well as other media. 
These factors are used to assess health 
risks from carcinogens present at the 
site. 

Used, if adequate daU exist in 
assessing health risks from ingesting 
ground water at the site. 

This strategy is considered in 
conjunction with the Federal SDWA 
and Connecticut Water Quality 
Standards. 
If technically feasible, to be considered 
when other human health threats at 
the site Justify setting lower cleanup 
levels. MCLGs may be relevant and 
appropriate if multiple contaminants 
or multiple exposure pathways require 
levels that are more stringent than 
MCLs. 
These levels represent reasonable 
goals for drinking water quality. Higher 

on background concentrations. 
AWQC can be used to characterize 
health risks due to contaminant 
concentrations in drinking water. 
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AUTHORITY 
SURFACE-WATER 
Federal Criteria, 
Advisories and 
Guidance 

Connecticut 
Regulatory 
Requirements 

AIR 
Federal 
Requirements 

Federal Criteria, 
Advisories and 
Guidance 

Connecticut 
Regulatory 
Requirements 

REQUIREMENTS 

Ambient Water Quality 
Criteria 

Water Quality Standards 
and Classification 

CAA-National Ambient 
Air Quality Standards 
(NAAQS,40CFR50) 
CAA - NaHonal Emission 
Standards for Hazardous 
Air Pollutants (40 CFR <1) 
OSHA Threshold Limit 
Values (TLVs) 

Air Pollution Control 
Regulations 
(22a-174-29 and 174-3) 

( 

TABLE 10-4 
(CONTINUED) 

CHEMICAL-SPECIFIC ARARs AND TBCs 
FEASABILFFY STUDY REPORT 


LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 


DECEMBER 1992 

STATUS REQUIREMENT SYNOPSIS 

Applicable AWQC are health-based criteria that 
have been developed for 95 
carcinogenic and noncarcinogenic 
compounds. 

Applicable These standards provide criteria for 
classifying and maintaining the 
quality of ground water and surface 
water. 

Relevant and 
Appropriate 

Standards developed primarily to 
regulate stack emissions. 

Relevant and 
Appropriate 

To Be Considered 

Emission Standards for Hazardous 
Air Pollutants which are those for 
which no air quality standards exists. 
These standards were issued as 
concensus standards for controling 
air quality in indoor workplace 
environments. 

Relevant and Standards were developed primarily 
to regulate stack emissions. 

( 
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CONSIDERATION IN THE RI/FS 

AWQC can be used to characterize 
human health risks associated with 
either ingestion of water or consumption 
of aquatic organisms and to set surface 
water discharge limits. Because the 
surface water at this site is not used as a 
drinking water source, the AWQC is 
developed to protect aquatic 
organisms from contaminant exposure 
and to protect human health from 
consuming contaminated biota. 

Chemicals released to surface water 
and ground water must not degrade 
the designated quality of the water. 

Standards for particulate matter are 
used when assessing excavation and 
emission controls for soil treatment 
These standards would control the 
air discharge from air strippers or 
similar types of treatment 
TLVs could be used for assessing 
site inhalation risks for removal 
operations. 

Alternatives involving excavation 
and emission controls for soil 
treatment and emissions from 
ground-water treatment systems. 
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AUTHORITY 
WETLANDS/FLOODPLAINS 
Federal 
Requirements 

REQUIREMENTS 

Clean Water Act (CWA) 
404, (33, U.S.C 1344 40 
CFR 230,404) 

Fish and Wildlife 
Coordination Act 
(16 use Ml) 

Endangered Species Act 
of 1973 (1< u s e 531), 50 
CFR 200 and 50 CFR Part 
402 

RCRA Location 
Standards (40 CFR 2M.18 
and 761.75) 

Nation Environmental 
Policy Act-NEPA (40 
CFR Part 6) 

TABLE 10-5 


LOCATION-SPECIFIC ARARs AND TBCs 

FEASABILITY STUDY REPORT 


UNEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 


DECEMBER 1992 

STATUS REQUIREMENT SYNOPSIS 

Applicable Applies to dredge and fill activities. 
Under this requirement, no activity tliat 
adversely affects a wetland shall be 
permitted if a practicable alternative 
that has less effect Is available. 

Applicable This regulation requires that any 
Federal agency that proposes to modify 
a body oi water must consult with the 
U.S. Fish and Wildlife Services. This 
addressed under CWA regulations at 
40 CFR 230 and 404. 

Applicable This regulation is designed to protect 
endangered spedes. Consultation with 
the Department of the Interior is 
required if endangered spedes are 
identified at or near the site. 

Applicable This regulation outlines the 
requirements for construction of a 
RCRA fadlity on a 100-year floodplahi. 

Applicable 	 Requires Floodplain/Wetlands 
Assessment be incorporated into the 
RI/FS. 

DRAFT 
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CONSIDERATION IN THE RI/FS 

During the identification, screening, 
and evaluation of alternatives, the 
effects on wetlands are evaluated. 

During the identification, screening, 
and evaluation of alternatives, the 
effects on vretlands are evaluated. It 
an altemative modifies a body of 
water, EPA must consult U.S. Fish 
and Wildlife Services. 
Remedial alternatives that involve 
construction must include means to 
minimize dismption of the natural 
environment 

A fadlity located in a ItW-year floodplain 
must be designed, constructed, 
operated, and maintained to prevent 
washout of any hazardous waste by a 
100-year flood, unless waste can be 
removed safely before floodwater can 
reach the fadlity or no adverse effects 
on human health and the environment 
would result if washout occurred. 
Spedf ic remedial alternatives will 
detail all environmental impacts. 
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iFederal Requirements 
(continued) 

IConnecticut Requirements 

Flood disaster Protection 

Act of 1973 and National 

Flood Insurance Act of 

1968 

Executive Order 11990, 

Protection of Wetlands 

(40 CFR 6, Appendix A) 


Executive Order 11988, 

Protection of Floodplains 

(40 CFR «, Appendix A) 


Protection of 

Archeological Resources 

(32 CFR Part 229,229.4; 

34 CFR Part 107, 

171,1-171.5) 

Connecticut Inland 

Wetlands and Water 

Courses Regulations 

(Title 22a) 

Hazardous Waste 

Fadlity Siting Rules 


( 

TABLE ltf-5 
(CONTINUED) 

LOCATION-SPECinC ARARs AND TBCs 

FEASABILITY STUDY REPORT 


LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 


To Be Considered 

To Be Considered 

To Be Considered 

To Be Considered 

Applicable 

Relevant and 
Appropriate 

DECEMBER 1992 

These acts contain comprehensive 
criteria for land management and 
use in floodplain. 

Under this regulation, Federal agencies 
are required to minimize the destruction, 
loss or degradation of wetlands, and 
preserve and enhance natural and 
beneficial values of wetlands. 

Federal Agendes are required to reduce 
the risk of flood loss, minimize impact 
of floods, and restore and preserve the 
natural and benefldal value of 
floodplains. 

This regulation develops procedures 
for the protection of archeological 
resources. 

Umits activities that deposit material 
in, alter or pollute inland wetlands and 
water courses. 

The regulations outline the criteria for 
the constmction, operation, and 
maintenance of a new fadlity or increase 
in an existing fadlity for storage, treatment 
or disposal of hazardous waste. Sets 
requirements relating to minimum 
distance between active portions of the 
hazardous waste fadlity and other land uses. 

( 

DRAFT 
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There are no areas on the Site viritbin 
the floodplain. 

Remedial altematives that involve 
constmction must include all 
practical means of minimizing harm 
to wetlands. Wetlands protection 

into the planning and decision-making 
for remedial alternatives. 
The potential effects of any action 
must be evaluated to ensure that the 
planning and decision-making reflect 
consideration of flood hazards and 
floodplains management, induding 
restoration and preservation of 

If archeological resources are 
encountered during soil excavation, 
they must be reviewed by Federal 
and State archeologists. 

Alternatives that involve impacts to 
wetlands must be permitted by the 
State. 

Relevant when assessing on-site 
alternatives. 
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assessing potential remedial alternatives. 


Action-specific ARARs, Table 10-6. are usually technology-


or activity-based limitations that control actions at 


CERCLA sites. After remedial alternatives are developed, 


action-specific ARARs pertaining to proposed site remedies 


provide a basis for assessing the feasibility and 


effectiveness of the remedies. For example, these action-


specific ARARs may include hazardous waste transportation 


and handling requirements, air and water emissions 


standards, and the Resource Conservation and Recovery Act 


(RCRA) landfilling and treatment requirements. 


Under the Superfund Amendments and Reauthorization Act (SARA), 


the substantive requirements of ARARs (and TBCs necessary to 


ensure a remedy is protective) must be attained for hazardous 


substances, pollutants, or contaminants remaining on the site at 


the completion of the remedial action, unless a waiver of an ARAR 


is justified. The implementation of remedial actions also must 


comply with ARARs (and TBCs, as appropriate) to protect public 


health and the environment. 


In general, the chemical-specific ARARs and TBCs are considered 


during the assessment of risk to human health and environment to 


be conducted by the EPA. The chemical- and location-specific 


ARARs, with other risk-based numerical values, are used in the 


establishment of remedial objectives. 


10.2.2 Chemical-specific ARARs 


Chemical-specific ARARs are described by affected media recjuiring 


remediation (i.e., ground water and soil) or media that may 
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AUTHORITY 
Federal 
Reqnirancnls 

REQUIREMENTS 

and Lmd Disposal 
Restrictions (40 CFR 2(4) 

RCRA-General 
FacilMy Slanduds 
(4OCFR2M.10.2M.18) 

and Prevention 
(40 CFR 2<4.30. 264.31) 
RCRA - Contingency Phm 
and Emefiency 
Pracediucs(40CFR 
TMJO.ZUM) 

Reporting (40 CFR 
2<4.70-2<4.77) 
RCRA - Releases from 

Units (40 CFR 264.90 • 
264.109) 
RCRA • Ciosiiic and Post 
-closmc (40 CFR 264.110
264.120) 
RCRA - Regnlatlons on 
Land Disposal 
RestrktIoBs (40 CFR 26S) 

( 
TABLE 10-6 

POTENTIAL ACTION - SPECIFIC ARARs AND TBCs 
FEASABIUTY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 
WOODSTOCK, CONNECTICUT 

DECEMBER 1»92 

REQUIREMENT SYNOPSIS 
Facility sUuidards specify design, grennd-water 

for specific types of fadUUes. Land disposal 
restrictions exist for specified wastes and without 
approved treatment 

analysis, sccwlly measores, inspections, and 

Outlines requirements for safely cqnlpmenl and 
splUcontivL 

to IN used following explosions, fires, etc 

Specifies the recordkeeping and reporting 
requirements for RCRA fadlitiea. 

program to be hislalled at tbe site. 

Details specific reqalremenls for closare and post

rcstrktlons for haiardons wastes. 

( 
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ACTION TO BE TAKEN TO ATTAIN ARAR 
Any en-sile remedial altematKe most conform. 
to the extent feasible, to the governing technical 
standards. A ground-water monitoring program 
must be implemented pursnant to these regoIaUons. 

Implementatton of certain remedial altematKes. 
Any facility wlU be constructed, fenced, posted and 

workers will be proper^ trained. Process wastes will 
be evalaaled for the characteristics of haaadoas 

Safety and communication equipment wUI l»e 
maintained at the site. Local anthorittes will be 
famlllarlied with the site operattons. 
Plans will be devekped and fanplemented dnri i^ site 
work including Inlallatlon of monitoring wclb and 

wffl be kept on-site. 

maintained daring remedial acttorM. 

A ground-water program la a component of all 

Those parts of the regnlatton concerned with long-

be incorporated into tlie design. 
Contaminated soils, as listed hi the regulations, will 
be treated to the Best Demonstrated Available 
Technology levels before being placed or replaced 
on the land. Hazardous waste cannot 1>e stored 
except for accumulation for recovery, treatment, or 
dispesaL 
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Federal Requirements 
(continued) 

RCRA - Surface 
Imponndmente (40 CFR 
264.220 - 264.249) 

RCRA-Waste Piles 
(40 CFR 264.250 -264.269) 

RCRA • Landfills (40 CFR 
264.300-264.339) 

RCRA - IndiMralors 
(40 CFR 264.340-264.599) 

RCRA - Mbcellaneous 
Unite (40 CFR 264.600
264.599) 
TSCA Disposal 
Reqalrcmento 
(40 CFR Part 761.60) 

< 
TABLE 10-6 

(CONTINUED) 
POTENTIAL ACTION - SPECIFIC ARARs AND TBCs 

FEASABILITY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 


WOODSTOCK, CONNECTICUT 

DECEMBER 1992 


Details the design, construction, operation, 
monitoring Inspection, and contingency plans for a 
RCRA surface hnponndment Also provides three 
closure opttons for CERCLA sites; clean closure, 
containment closure, and altenuite closure. 

Details procedures, operating reqnlremenls, 
closure and post<losurc opttons for waste plies. If 
removal or deconlamlnatton of all contandnatcd 
soli is not possible, closure and post-closure 
requircmente for landfills must lie attained. 

Details the design, operatton, monitoring inspectton, 
recordkeeping closure, and permit requlrementa 
forsRCRAIandfllL 

Specifies the performance standards, operating 
requirements, monitoring, Inspectton, and closare 
guMellnes of any Incinerator burning hazardous waste. 
Applicable to mbcellaneous uidte not prevtously 
defined under existing RCRA rcgulattons for 
treatment, storage, and disposal units. 
PCBs at concentrattons greater than 50 ppm, but 
less than 500 ppm, must be disposed of either In an 
incinerator, in a chemical waste landfill or by 
another technology capabk of providing equal 
treatment PCBs at concentrattons greater than 500 
ppm must be disposed of in an incinerator, treated 
by an altemate technology capable of equal 
treatment or disposed of In a chemical waste 
landflU. 

( 
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To comply with clean closare, the owner must remove 
or decontaminate all waste To comply with contain
ment closure, the owner must eliminate free liquid, 
stabilize remaining waste, and cover the Impound
ment with a cover that complies with the regutatlon. 
Integrity of cover must be maintained, the ground
water system moidtored and runoff controlled. To 
comply with altemate closure, all patbways of 
exposure of contandnante must be eltanlnated and 
tong-term moiJtoring provided. 

According to RCRA, waste piles used for treatment or 
storage of non-containeiind accumnlatton of solid, 
non-flowing hazardous waste may comply with either 
the waste pUe or landfill requirements. The temporary 
storage of solid waste on^Mc, therefore, must comply 
with one or the other subpart 
Disposal of contaminated nuiterlals from the site 
would be to a RCRA-permttted faciUty that compUes 
with RCRA landfUi regataUons, iiKlndlng closure and 
post-closure. On-site disposal would include a RCRA 
designed cap. 
Onsi te themud treatment must comply with the 
approprtate reqnlremento specified In this subpart 
of RCRA. 
Unite not prevtously defined under RCRA must 
comply with these requirements. 

No PCBs have been detected at the site. 
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Federal Requlrementa 
(continued) 

CWA - Nattonal PoUutant 
Discharge EUminatton 
System (NPDES) 
(40 CFR 122,125) 

CWA Pretreatment 

CWA Dredge and FlU 
Regutattons(40CFR 
230 and 404) 

Policy Art (40 CFR 6) 

RegutattoM on Disposal 
SiteDetermlnalloM 
Under the Ckan Water 
Act (40 CFR 231) 
CAA NAAQS for Total 
Suspended Partlcnbites 

Fteh and Wildlife 

USC661 e t seq. 

TABLE 10-6 
(CONTINUED) 

POTENTIAL ACTION - SPECIFIC ARARs AND TBCs 
FEASABILITY STUDY REPORT 


LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 


DECEMBER 1992 


Any point-source discharge must meet NPDES 

permitting requlrementa which Include compliance 


establishment of a discharge monitoring system; 


records. 

This regnlatton specifies pretreatment standards 

for discharges to publicly owned treatment works 

(POTWs). 


discharge of dredged or flUmateriaL Under this 


exists; all Impacto must be mitigated. 

This act seta forth the policy for canyhig out the 


Protection of Welfamds Executive Orders. 


or potential dispowd sites for discharge of dredged 

or nu nuterlal faito U.S. waters, which faKlnde 

wetlands. 

Tbis regnlatton specifies maxtmam primary 

and secondary 24-liour concentrattons for 


This act requires that before undertaking any 

federal actton that causes the hnponndment. 

direrston, or other modlfkallon of any body of 


Jurlsdictton over wUdiife resources and the U. S. 


DRAFT 
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Ground water treated on site and discharged to a 
surface water will need to comply with the water 
quality standards. 

If ground-water collection or treatment system Is 
hutalled and the discharge is sent to a POTW, the 
POTW must have an approved pretreatment 
program and the discharge mast comply with 
the POTW program. 
During the idcntlf Icatton, screcrdn^ and evaluatton of 

evaluated. 

protectton of wettonds wiU be conshkicd darhig 
remedtal altemative tanpkmentatton. 
The dredged or fill material should not be discharged 
unless it can be demonstrated that such a discharge 
will not have an anacceptable adverse Impact on the 
wetlands. 
Fugitive dust enrisstons from site excavation 

necessary. 

Before excavating wetlands, the appropriate agencies 
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Federal Requlrementa 
(contbiued) 

Connecticut 
Requlrementa 

Army O r p  s of Engineers 
Permit Program 

320-330) 

Protectton of WeUands -
ExccutKe Order 
(EO11990) 

Floodplain Management-
E^ucntlve Order 
(EO 119M) 

OSHA • General Industry 
Standards (29 CFR Part 
1910) 

OSHA-Safety and 
Health S tandard 
(29 CFR Part 1926) 
OSHA • Recordkeephig, 
Reporthig^andRetoted 

(29 CFR 1904) 

(22a.426) 
Water PoUutton Control 
(22a.430) 

(22a-209,231,23S) 

Hazardous Waste Rules 
(22a.449) 

Discharge Permit 
Regahittons Titte (22a-430) 

TABLE 10-6 
(CONTINUED) 

POTENTIAL ACTION - SPECIHC ARARs AND TBCs 
FEASABILITY STUDY REPORT 


UNEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 


DECEMBER 1992 


Prescribes the statuary authorities, and general 
and special policies and procedures applicable 

of tbe Army (DA) permito for contMlilng certain 
acthitles hi U.S. waters; this hKlndes discharge of 
dredged or fill material 
Under tills regntalton, federal agencies are 
required to minimize the dcstructton, loss, or 

natural and benefldal values of wetbmds. 

kng • and short - term adverse Impacta associated 

Specifics the 8 hour, time-weighted average 

waste operattons are specified hi 29 CFR 9910.120. 
Specifics tlic type of safety equipment and 

rcqalremento for an employer ander OSHA. 

(BMP) may be required on a case-by-case basis. 
Contains reguiattons regarding discharge permit 
requirements. 

qualifkattons of operators and inspectors of 
resource recovery facilities. 
This regnlatton outlines requlrementa for the 
conslructton, operation, and locatton of a hazardous 
waste facility. 
These requbcmenta suppkment the CWA NPDES 

DRAFT 
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Dredging and fliilng of the wettands must be shown 

exist and the project is hi the overall pubUc hiterest 

measures to iiilnlnil» harm to the wetlands. 

Tbe Agency may need to design or modify ite acUon 

in order to mtnimliy adverse ef f ecte and incompatlbk 

development in the floodplain. 


Proper respiratory equipment will lie worn If the 

concenlratton of VOCs exceeds the TLV. Worters 

perf ormhig remedial activities would be reqnhcd 

to have completed specified training requirements. 

AU appropriate safety equipment will be on-site. 

In addltton, safety prvcedures will be followed 

daring onsite actMtiea. 

Tiiese requlremente appty to all site contracton 

and subcontractors and must be followed during 

aU Site work. 


facility and discharges must meet these requirements. 

Liquid discharges wUI need a permit under these 

regutattons. 

On-site disposal activities may be subject to these 


Ground water treated on-site and discliarged to a 
surface water will need to compty with the water 
qualb7 standards and complete routine moidtoring 
and recordkeeping activities. 
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receive discharges as a result of remedial action (i.e., surface 


water and air). 


Ground Water 


Numerous Federal and Connecticut regulations govern the quality, 


use and discharge of and to ground water. In the Linemaster 


study area, both till and bedrock are sources of drinking water 


in the area. Drinking water is obtained from sandy till areas, 


from sand lenses within the till and from fractures within the 


bedrock. Till deposits provide water to a limited number of 


residences; bedrock wells provide water to the large majority of 


the users. 


Ground water at the site is classified as GA by the CT DEP. This 


classification is for "Ground waters within the area of influence 


of private and potential public wells. Presumed suitable for 


direct human consumption without the need for treatment. The 


State's goal is to maintain the drinking water quality." 


Ground water in sections of the study area to the east and 


southeast of the site is designated as GAA by the DEP. This 


classification is for "Ground water tributary to public water 


supply watersheds or within the area of influence of community 


and non-community water supply wells. Presumed suitable for 


direct human consumption without need for treatment. The State's 


goal is to maintain drinking water quality." 


Because ground water in the vicinity of the site is used as 


drinking water, MCLs are the relevant and appropriate remedial 


standards. MCLs for all carcinogens are set within the risk 


range that EPA has determined acceptable for residual risks after 
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control of contaminants. For noncarcinogens, MCLs likely will be 


the MCLGs. 


In addition, Connecticut water quality standards are more 


stringent (or address constituents not covered by the federal 


standards) for copper, nickel, zinc and xylenes. Therefore these 


standards must be attained. Because Connecticut has adopted MCLs 


as its drinking water standards, Connecticut Drinking Water 


Standards also are relevant and appropriate. MCLs and 


Connecticut Water Quality Standards available for contaminants on 


the site are included in Tables 10-2 and 10-3. 


Surface Water 


There are several small ponds on the site as shown in Figure 9-2. 


Some areas of the site naturally collect and retain surface 


run-off or are at ground-water discharge points, such as the 


vicinity of Pond 3. Because these areas remain wet, maintenance 


is difficult. To facilitate maintenance and enhance the 


aesthetic appearance of the area. Pond 3 was created. Pond 1 and 


Pond 2 were developed in the past for similar reasons. These 


ponds and associated intermittent streams are potential receptors 


of contaminated ground water. 


Figure 9-2 shows the nearest surface water body at the boundary 


of or beyond the site is an unnamed stream to the north that 


flows easterly to Roseland Lake. Mill Brook, located to the east 


and south of the site, flows generally easterly to Roseland Lake. 


Another unnamed stream to the west discharges to Mill Brook 


southwest of the site. Roseland Lake is the headwater of the 


Little River that flows southerly into the Quinebaug River. 
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Mill Brook, the unnamed streams and study area ponds are 


classified as AA by the DEP. This classification is for water 


bodies "Known or presumed to meet water quality criteria which 


support the designated uses." The DEP has designated this water 


to be used for "Existing or proposed drinking water supply; fish 


and wildlife habitat; recreational use; agricultural, industrial 


supply and other purposes, (recreational uses may be 


restricted)." 


Roseland Lake and the Little River are classified by the DEP as 


B/AA. This classification is for surface waters presently 


meeting class B criteria but are designated by the DEP to be 


upgraded to class AA. The B classification is for waters that 


are designated by DEP to be used for "Recreational use; fish and 


wildlife habitat; agricultural and industrial supply and other 


legitimate uses including navigation." The initial ecological 


assessment, surface water and sediment analyses on the on-site 


ponds and streams indicated a healthy ecosystem. 


The existing Interim Removal Treatment System discharges to the 


existing on-site Pond 3 though, ultimately, the flow reaches 


Roseland Lake, via Mill Brook. This lake is a source of drinking 


water for the abutting Town of Putnam. The use of Roseland Lake 


as a drinking water supply results in the classification of all 


water tributary to Roseland Lake as AA. Consequently, both the 


Clean Water Act (CWA) and the Connecticut Water Quality Standards 


govern the discharge into surface waters and establish the 


Connecticut regulations as an ARAR. The discharge of the Interim 


Removal System will meet drinking water quality standards and 


requires a National Pollutant Discharge Elimination System 


(NPDES) permit, which is issued by the State of Connecticut. 
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10.2.3 Location-Specific ARARs 


Location-specific ARARs are described by the regulated physical 


features present at the site. 


Wetlands/Floodplains. Several potential ARARs regulate wetlands. 


Under federal law, the CWA (40 CFR, Section 230) and the Fish and 


Wildlife Coordination Act regulate activity in the vicinity of 


the wetlands. The CWA requires that effects on wetlands be 


evaluated and no activity that adversely affects a wetland be 


permitted if a particular alternative having less effect is 


available. The Fish and Wildlife Coordination Act requires that 


the U.S. Fish and Wildlife Services be consulted before a body of 


water is modified. 


Additional requirements for the wetlands are the Executive Orders 


related to wetlands and floodplains (Nos. 11990 and 11888), and 


the Connecticut Inland Wetlands and Water Courses Regulations 


(Title 22a). Specific requirements and restrictions of these 


ARARs are presented in Table 10-5. 


Another location-specific ARAR is the Connecticut Hazardous Waste 


Facility siting Rules. Although CERCLA remedial actions are 


exempt from these regulations, the requirements are still 


relevant and appropriate since a new facility for treatment 


and/or disposal of hazardous waste could be constructed. The 


hazardous waste facility siting rules outline criteria for 


determining if a proposed project is feasible and identifies 


areas where a facility would not be permitted (e.g., wetlands). 


As stated in "Interim Guidance on Compliance with ARARs" (EPA, 


July 1987), CERCLA Section 121(d)(2)(c) puts special limits on 


the applicability of state siting laws for hazardous waste 
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facilities that could result in a statewide prohibition of land 


disposal. Specifically, to be treated as an ARAR, the law must 


meet the following requirements: 


generally applicable and formally adopted; 


based on technical (e.g., hydrogeologic) or other relevant 


considerations; 


not intended to preclude land disposal for reasons other 


than protection of health or the environment. 


At Linemaster, the Connecticut Hazardous Waste Facility Siting 


Rules are relevant and appropriate. 


10.2.4 Action-specific ARARs 


Regulations identified as potential ARARs for possible remedial 


alternatives are presented in Table 10-6. Major requirements 


that must be attained are highlighted in this table. Action-


specific ARARs for each remedial alternative that is retained 


after the initial screening are discussed in more detail in 


Sections 13.0 and 14.0. 


RCRA regulations are considered to be relevant and appropriate 


for VOCs in the site soils and ground water. These compounds are 


listed in the RCRA regulations as hazardous; therefore, RCRA is 


considered to be an ARAR for these media. 


10.3 Identification of Remedial Response Objectives 


Remedial response objectives are the criteria on which the 
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formulation and selection of the response action is based. 


Remedial actions are those responses to releases that are 


consistent with a permanent remedy to protect against or minimize 


the release of hazardous material, pollutants or other 


contaminants so they do not migrate to cause substantial danger 


to present or future public health and welfare or the 


environment. This section summarizes the environmental statutes 


governing response actions, outlines the primary response 


objectives for Superfund sites, and presents site-specific 


remedial response objectives for both source control and 


migration management measures. It should be noted that remedial 


response objectives are specific to the conditions at the site. 


Often they incorporate health-based cleanup criteria where 


feasible. For Linemaster, the Baseline Risk Assessment is being 


conducted by the Agency. As a result, remedial objectives will 


have to be coordinated with the findings of the Baseline Risk 


Assessment in subsequent Drafts of the FS. 


10.3.1 Introduction 


Before the enactment of SARA in 1986, actions taken in response 


to releases of hazardous substances were conducted in accordance 


with the revised NCP (40 CFR Part 300) dated November 20, 1985. 


While the existing NCP and the standards and procedures 


established by SARA overlap in many areas, there are some 


differences between the two. Section 121 of SARA, for example, 


added certain new clean-up objectives to CERCLA. In the interim, 


until the NCP is revised, the procedures and standards employed 


by the EPA in responding to releases of hazardous substances, 


pollutants, and contaminants are to comply with Section 121 of 


CERCLA and, to the maximum extent practicable, the existing NCP. 
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SARA retained the original CERCLA mandate to conduct protective 


and cost-effective remedial actions. Remedial actions, as 


defined by 300.68 (a) (1) of the NCP, are those responses to 


releases that are consistent with a permanent remedy to protect 


against or minimize the release of hazardous substances, 


pollutants, or contaminants. This is to assure that they do not 


migrate and cause substantial danger to present or future public 


health and welfare or the environment. 


In formulating a remedy, CERCLA requires EPA to place emphasis on 


risk reduction through destruction or treatment of hazardous 


waste. Section 121 of SARA establishes a statutory preference 


for remedies that permanently and significantly reduce the 


volume, toxicity, or mobility of hazardous waste over remedies 


that do not use such treatment. Section 121 also requires that 


EPA select a remedy that is protective of human health and the 


environment, is cost-effective, and utilizes permanent solutions 


and alternative treatment technologies, to the maximum extent 


practicable. Furthermore, Section 121 requires that, upon 


completion, remedies must attain applicable or relevant and 


appropriate federal and state requirements (ARARS) unless 


specified waivers are granted. 


Therefore, in accordance with CERCLA and the NCP, the primary 


remedial response objectives for Superfund remedial actions are 


as follows: 


prevent or mitigate further releases of contaminants to 


surrounding environmental media; 


eliminate or minimize the threat posed to public health and 


welfare or the environment; 
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reduce the volume, toxicity, or mobility of hazardous waste 


through the use of treatment technologies; and 


utilize permanent solutions and alternative treatment 


technologies or resource recovery technologies to the 


maximum extent practicable. 


Section 300.68 of the NCP, in conjunction with the EPA guidance 


document entitled, "Guidance for Conducting Remedial 


Investigations and Feasibility Studies under CERCLA" sets forth 


the remedial alternative development and remedy selection 


process. This process consists of the following: 


1. Identify the nature and extent of contamination and threat 


presented by the release (300.68(e) (2)). 


^h^	  . . . . . 

2.	 Identify general response objectives for site remediation. 


3. Identify	 and screen remedial technologies potentially 


applicable to wastes and site conditions. 


4. Develop alternatives to achieve site-specific response 


objectives (300.68(f)). 


5. Perform initial screening of alternatives (300.68 (g)). 


6. Conduct detailed analysis of alternatives (300.68 (h)). 


7.	 Select remedy (300.68 (i)). 
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10.3.2 Site-Specific Remedial Response Objectives 


Consistent with the NCP, remedial response objectives were 


developed for Source Control (SC) measures and Migration 


Management (MM) measures. SC measures address source areas of 


contamination, whereas MM measures address media or areas that 


have been affected by contaminant migration from the source area. 


The Remedial Investigation documented the history of the 


investigations that established potential source areas. Subse


quent investigations confirmed only the Zone 1 area as a source. 


Based on the conditions described in the RI, the remedial 


response objectives for Source Control measures are: 


Prevent or mitigate the continued release of hazardous 


substances to the ground water and surface water by 


removing the opportunity for contact between precipitation 


and ground water and the contaminated soil. 


Treat the soil to reduce the risk to human health 


associated with the direct contact with and accidental 


ingestion of contaminants in the soil. 


Reduce the concentration of VOCs in the soil so that TCLP 


concentrations will not exceed drinking water standards. 


Ground water at the site is classified as GA by the CT DEP. 


Therefore, MCLs are the relevant and appropriate remedial 


standards. 


Reduce the toxicity, mobility and volume of the hazardous 


contaminants. 
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The RI also determined that contaminants from the Zone 1 area 


have impacted on and off-site ground water. Remediation of the 


ground water is necessary to protect public health and restore 


the water quality of the aquifer. Migration Management measures 


also must address air quality impacts that may be the result of 


remediation activities. The following are the remedial response 


objectives for the Migration Management measures. 


Reduce risk to human health from the inhalation of VOCs 


potentially released from the site. 


Maintain air quality at protective levels for on-site 


workers and the public during site remediation. 


Contain the contaminated ground water within the boundaries 


of the site. 


Restore ground-water quality to drinking water standards. 
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11.0 IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES 


11.1 General Response Actions 


General response actions describe those actions that will 


satisfy the remedial objectives. General response actions 


may include institutional actions, containment, excavation, 


extraction, treatment, disposal, or a combination of these. 


Like remedial objectives, general response actions are 


medium-specific for each mediiom (air, soil, water, etc.) to 


satisfy the remedial objectives for the site. 


The following general response actions apply to the soil 


and/or ground water at the Linemaster site: 


• No action 


• Institutional actions 


• Containment 


• Excavation, treatment and reuse 


• Excavation and disposal 


• Extraction, treatment and disposal 


• In-situ treatment 
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11.2 Identification of Technologies 


The development of alternatives for remediation begins with 


the identification of technologies potentially applicable 


to the contaminants identified at the site. In this step 


the universe of potentially applicable technology types and 


process options is reduced by evaluating the options with 


respect to technical implementability. Technologies were 


identified by reviewing literature sources, obtaining 


vendor information, and reviewing other Feasibility 


Studies. Among the sources of information for the 


technologies reviewed were the following: U.S. EPA, 


"Guidance on Remedial Actions for Contaminated Ground Water 


at Superfund Sites", October 1988; U.S. EPA, "Technology 


Briefs: Data Requirements for selecting Remedial Action 


Technology", 1987; U.S. EPA, "Handbook on In-Situ Treatment 


of Hazardous Waste - Contaminated Soils", January 1990; 


U.S. EPA, "Remedial Action at Waste Disposal Sites", 


October, 1985 and NUS Corp., Final Supplemental Remedial 


Investigation and Feasibility Studv - Kellogg-Deering 


Superfund Site^ July 1989. 


Source Control (SC) technologies primarily address 


situations in which contamination remains at or near the 


area in which it was originally located and is not 


adequately contained to prevent migration into the 


environment. At Linemaster, releases of contaminants have 


been documented in the former dry well area (Zone 1) by 


soil gas, soil and ground-water analyses. Evaluation of 


samples from this area shows that the soil contains 


residual contaminants which would result in the degradation 
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of ground water through leaching. Due to the hydrogeologic 


conditions of the site, migration of the contaminants has 


occurred by ground-water transport. High concentrations of 


TCE detected in ground water in some wells indicates the 


possibility that TCE may be present in the subsurface in 


the form of a dense, nonaqueous phase liquid (DNAPL). The 


presence of TCE in the ground water could persist 


indefinitely and the extent of the contamination could 


increase. 


Table 11-1 outlines the technologies and process options 


that were identified for SC measures. This table lists the 


technologies, options, provides brief descriptions, and 


evaluates the technical implementability on the Linemaster 


site. The technologies presented in Table 11-1 are 


separated into five general response actions: no action, 


institutional controls, containment, treatment, and 


disposal. 


The Migration Management (MM) measures focus on the 


remediation of ground water. Drinking water supplies for 


the area are derived primarily from overburden and deep 


bedrock wells. It is possible that public health impacts 


could occur as a result of the migration of contaminants 


off the site through the various aquifers. In addition to 


the health concerns through inhalation and ingestion, 


ground-water contamination in excess of the limits in the 


SDWA and the Connecticut Ground-Water Quality Standards has 


been documented. Table 11-2 presents the MM technologies 


grouped into general response actions similar to the SC 


technologies, no action, institutional controls 
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Table 11-1 	 DRAFT 
REV. 1.0 120192 Identification of Applicable Source Control Technologies 


Feasibility Study Report 

Linemaster Switch Corporation 


Woodstock, Connecticut 

December 1992 


P r o c e s s 	 Sc reen ing 

Options 	 Descr ip t ion Comments 

Not applicable No action 	 Required for coni iderat ion by 
NCP 

Restrict site with fence; post Potentially applicable Fencing/Deed restrictions 

warning signs; implement zoning 

or other land use controls 

On-going monitoring of wells Potentially applicable Ground-water monitoring 

 technology. 
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Table 11-1 (Continued) 

Identiflcation of Applicable Source Control Technologies 


Feasibility Study Report 

Linemaster Switch Corporation 


Woodstock, Connecticut 

Gene ra l 	 December 1992 

Remedia l P r o c e s s 
Technology Opt ions Descr ip t ion 

R e s p o n s e 
Action 

Clay and soil 	 Compacted clay covered with soil 
over areas of contamination 

Asphalt 	 Spray application of a layer of 
asphalt over areas of 
c o n t a m i n a t i o n Cap 

Concrete 	 Install a concrete slab over areas of 
c o n t a m i n a t i o n 

Mult imedia Cap 	 Install RCRA multi-layered cap 
over areas of contamination 

Slurry Wall* 	 Trench around contaminated area 
filled with a soil (or cement) Containment 
bentonite slurry 

- | Vertical barriers \- Orout cuttalu* 	 Pressure injection of grout in a 
regular pattern of drilled holes 

ft t t t«hJitinti i* 	 Trench around contaminated area 
filled with permeable material 
diverting surface water away from 
the area 

Fira^ittri;:- grouting*. 	 Pressure injection of grout at 
depth through closely spaced 
drilled holes 

Horizontal barriers 

B)o« k disptiicemeiiitt* In conjunction with vertical 
barriers, injection of slurry in 

8 6 0 8 8 \ T 1 1 - 1 - 2 . C H 3 notched injection holes 

( 
DRAFT 
REV. 1.0120192 

Screen ing 

Comments 


Potential ly applicable 

Potential ly applicable 

Potential ly applicable 

Potential ly applicable 

Ineffective due to the fractured 
nature of the bedrock 

Ineffective due to the fractured 
nature of the bedroclc 

Not feasible due to depth 
to bedrock. 

Ineffective due to the fractured 
nature of the bedrock 

Ineffective due to the fractured 
nature of the bedrock 

\  J printed on recycled paper 	 RJSS&01SBU..ilMC 



< ( 

Table 11-1 (Continued) 
Identification of Applicable Source Control Technologies 

DRAFT 
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Feasibility Study Report 
Linemaster Switch Corporation 

Woodstock, Connecticut 
General December 1992 

Response Remedial P roces s Screening 

Action Technology Options Descr ip t ion Comments 

Dech1orinat i6t t (APEG)* Removes chlorine from PCBs by Not applicable to site-specific 
mixing with an alkali, contaminants 
polyethylene glycol 

In-iitu vitrification* Transforms soil into glass using Not applicable. Used primarily to 

Physical/chemical 
electrodes and high voltage immobilize inorganics 

Solidif icat ion* Mix a solidifying agent (eg. Not applicable. Used primarily to 
cement) with soil; cures to form immobilize inorganics 
low permeability matrix 

Not applicable due to l i te soil 

ISoWentfeXtractioii* Remove chemical from the conditions. Used primarily for 
excavated soil using specific oily sludges and sediments often 
solvents as flushing agents containing PCBs. 

Biological Introduce bacteria and nutrients Potential ly applicable 
below ground to enhance 
biological activity to degrade 

Treatment organic contaminants 

Disposal Air sparging Remove VOCs by forcing air into Potential ly applicable 
In-situ the saturated zone. Organics are 

stripped from the water and 
carried into the vadose zone for 
collection or discharge 

Vacuum extraction Remove VOCs by applying a Potentially applicable 
vacuum causing air flow 
through soil 

Incinerat ion Thermally destroy organics in on- Potentially applicable 
or off-site incinerator 

Thermal 

Thermal Stripping 
Volatilize VOCs by low 
temperature heating. 

Potential ly applicable 
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Table 11-1 (Continued) 
Identification of Applicable Source Control Technologies 

DRAFT 
REV. 1.0120192 

Feasibility Study Report 
Linemaster Switch Corporation 

Woodstock, Connecticut 
General December 1992 

Response Remedial P r o c e s s Screening 

Action Technology Options Descr ip t ion Comments 

Dechlor ina t ion<APEO)* Removes chlorine from PCBs by Not applicable to site-specific 
mixing with an alkali, contaminants 
polyethylene glycol 

-I :In-titu vitrification'^ Transforms soil into glass using Not applicable. Used primarily to 

Physical/chemical 
electrodes and high voltage immobilize inorganics 

So l id i f i cs t ibu* Mix a solidifying agent (eg. Not applicable. Used primarily to 
cement) with soil; cures to form immobilize inorganics 
low permeability matrix 

Not applicable due to site soil 

S ol vent :ext racti^n * Remove chemical from the conditions. Used primarily for 
excavated soil using specific oily sludges and sediments often 
solvents as flushing agents containing PCBs. 

Biological Introduce bacteria and nutrients Potential ly applicable 
below ground to enhance 
biological activity to degrade 

Treatment organic contaminants 
Disposal Air sparging Remove VOCs by forcing air into Potential ly applicable 

In-situ the saturated zone. Organics are 
stripped from the water and 
carried into the vadose zone for 
collection or discharge 

Vacuum extract ion Remove VOCs by applying a Potential ly applicable 
vacuum causing air flow 
through soil 

Inc inera t ion Thermally destroy organics in on- Potential ly applicable 
or off-site incinerator 

Thermal 

Thermal Stripping 
Volatilize VOCa by low 
temperature heating. 

Potentially applicable 
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Identification of Applicable Source Control Technologies 
Feasibility Study Report 

Linemaster Switch Corporation 
Woodstock, Connecticut 

General December 1992 
Response 

Action 
Remedial 

Technology 
Process 
Options Description 

i k 

Deposit excavated material and/or 
Off-site disposal Landfill treatment residuals in an off-site 

Treatment RCRA facility or municipal 

Disposal 
landfill 

On-site disposal j Burial Depoait treated and/or untreated 
wastes on-site in conjunction with 
a RCRA cap 
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Screening 

Comments 


Potentially applicable 

Potentially applicable 
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Identification of Applicable Source Control Technologies 

Feasibility Study Report 


Linemaster Switch Corporation 

Woodstock, Connecticut 


December 1992 

Remedial P r o c e s s Screening 


Descr ip t ion 
Technology Opt ions 	 Comments 

Excavat ion 	 Set up staging area, remove Potentially applicable 
contaminated materials with 
excavating equipment 

Removal 

Trenching 	 Transport material either to Potentially applicable 
another on-site location or to 
off-site facility 

Remove water from excavated Potentially applicable Pretreatment Dewatering 

materials with a belt filter press or 

air dryer prior to treatment 


Screened out technology 
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Table 11-2 	 DRAFT 
REV. 1.0120192 Identification of Applicable Migration Management Technologies 


Feasibility Study Report 

Linemaster Switch Corporation 


Woodstock, Connecticut 

Genera l 	 December 1992 

Remedia l P r o c e s s 	 Sc reen ing Response 
Technology Opt ions 	 Descr ip t ion Comments Action 

No Action None Not applicable No Action 	 Required for consideration by 

NCP 

Access restrictions Fencing/Deed restrictions 	 Restrict site with fence; post Potentially applicable 
warning signs; implement zoning 
or other land use controls 

Moni to r ing 	 Ground-water monitoring On-going monitoring of wells Potential ly applicable 

i n s t i t u t i ona l 
Controls 


R » p l a 6 e m » n t wetlla* 
 Dr i l l new individual deep Low likelihood of success. 
bedrock wells 

Connect to Putnam* Extend water mains to Woodstock Low likelihood of success. 

Alternate water supply 
Identify well sites; establish Low likelihood of success. 

Community water system* storage and distribution system 

Supply individual houses with Short-term measure. 
Bottled water* bottled water 

Provide carbon filters for each Unacceptable to residents and 
lii-home filters^Individual treatment water supply. 	 regulators. 

• Screened out technology. 
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Table 11-2 (Continued) DRAFT 
REV. 1.0120192 Identification of Applicable Migration Management Technologies 

Feasibility Study Report 

Linemaster Switch Corporation 


Woodstock, Connecticut 

Gene ra l December 1992 

Remedia l P r o c e s s 
Technology Opt ions

R e s p o n s e 
Action 

Clay and soil 

Asphalt 

Cap 

Concrete 

Muli tmedia cap 

Slurry wall* 

Conta inment 

Vertical barriers Giroutcartaiit* 

French draiinf 

Fracture grotiling* 

Horizontal barr iers 

Blobk dl*i>l4c<iiatrtt* 

S « 0 S S \ T l l - 2 - 3 . C H 3 

 Descr ip t ion 

Compacted clay covered with soil 
over areas of contamination 

Spray application of a layer of 
asphalt over areas of 
con t amina t ion 

Install a concrete slab over areas of 
con t amina t ion 

Install RCRA multi-layered cap 
over areas of contamination 

Trench around contaminated area 
filled with a soil (or cement) 
bentonite slurry 

Pressure injection of grout in a 
regular pattern of drilled holes 

Trench around contaminated area 
filled with permeable material 
diverting water away from the area 

Pressure injection of grout at 
depth through closely spaced 
drilled holes 

In conjunction with vertical 
barriers, injection of slurry in 
notched injection holes 

Screen ing 

Comments 


Potentially applicable 

Potentially applicable 

Potentially applicable 

Potentially applicable 

Ineffective due to the fractured 
nature of the bedrock 

Ineffective due to the fractured 
nature of the bedrock 

Not feasible due to depth to 
bedrock. 

Ineffective due to the fractured 
nature of the bedrock 

Ineffective due to the fractured 
nature of the bedrock 
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REV. 1.0 120192 Identification of Applicable Migration Management Technologies 

Feasibility Study Report 


Linemaster Switch Corporation 

Woodstock, Connecticut 


December 1992 
Genera l 
R e s p o n s e Remedia l P r o c e s s Sc reen ing 


Action Technology Opt ions Descr ip t ion Comments 


Extraction wells Series of wells to extract 
contaminated ground water 

Potentially applicable 

Extrac t ion 

[ttjectton: wj^lla< Inject uncontaminated water to 
increase flow to extraction wells 

Not feasible due to the
nature of the bedrock 

 fractured 

Co l l ec t ion / 
Discharge 

Subsurface drains Interceptor Trencbei/drait ts* Perforated pipe in trenches
with permeable material to
contaminated water 

 filled 
 collect 

Not feasible
bedrock. 

 due to depth to 

On-site discharge Pond 3 diseharget Extracted water
on-site pond 

 discharged to Not feasible. Will
ARARs. 

 not meet 

Off-site discharge 

Deep wi»li trije4lit|oh* Extracted water
bedrock well 

 discharged to Not feaaible, fractured bedrock 
aquifer not suitable for discharge 
rates 

8 6 0 8 S \ T l l - 2 - 3 . C H 3 

POTW Extracted water
Putnam POTW 

 discharged to Potentially applicable 
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Table 11-2 (Continued) DRAFT 

Identification of Applicable Migration Management Technologies REV. 1.0 120192 

Gene ra l 
Response 

Action 

Remed ia l 
Technology 

Feasibility Study Report 
Linemaster Switch Corporation 

Woodstock, Connecticut 
December 1992 

P r o c e s s 
Opt ions Descr ip t ion 

Preci pit at ion /sedimenta t ion Convert dissolved metals to a 
more insoluble form and settle by 
gravity 

UV/Oxida t ion Oxidize organics in ground water 
with a simultaneous application 
of ultraviolet light (UV) and 
ozone 

-j Supercritical water oxidation* | Destroy organics by introducing 
supercritical water at high 
temperature and pressure which 
enhances oxidation 

Physical/ 
Chemical 

Thin film evaporation* 

Air stripping 

Separate contaminants by boiling 
off water leaving concentrated 
waste stream 

Remove VOCs in column packed 
with inert material 

Carbon adsorption Remove aqueous organics through 
sorption onto granular activated 
carbon 

Reverse osmosis* Use of high pressure to force
through a membrane leaving 
contaminants behind 

 water 

Treatment 

Discharge 
Ion exchaiigb* Pass contaminated water through

resin bed where ions are 
exchanged between resin and 
water 

a 

86088\Tll-2-4.CH3 

Fi l t ra t ion Remove suspended solids from the 
water by passing through media or 
cartridge-type filter 

f , J printed on recycled paper 

Screen ing 
Comments 

Potentially applicable for 
removal of metals 

Potentially applicable 

Not effective in removal of low 
contaminant concent ra t ions 
detected 

Not effective for the site specific 
contaminants 

Potentially applicable 

Potentially applicable 

Not effective for the site specific 
contaminants 

Potentially applicable for the 
removal of metals 

Potentially applicable for the 

removal of metals 
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Table 11-2 (Continued) 

Identification of Applicable Migration Management Technologies 


Feasibility Study Report 

Linemaster Switch Corporation 


Woodstock, Connecticut 

December 1992 
General 


Remedial Process 
Response 
Technology Options	 Description Action 

Aerobic 	 Remove organics using 
microorganisms in an aerobic 
environment Biological 

Anaerobic 	 Remove organics using 
microorganisms in an anaerobic 
environment 

Biological 	 Introduce bacteria and nutrients 
below ground to enhance Treatment 

biological activity to degrade 
Discharge 
organic contaminants 

Air sparging Remove VOCa by forcing air into 
|ln-aitu |- the saturated zone. Organics are 

stripped from the water and 
carried into the vadose zone for 
collection or discharge 

Chemical reaction* 	 System of injection wells to inject 
oxidizer to degrade contaminants 

POTW Extracted ground water 
discharged to Putnam POTW 

Off-site treatment 

RCRA facility-^ 	 Extracted ground water 
discharged to a private treatment 
facility 

( 

DRAFT 
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Screening 

Comments 


Potentially applicable 

Potentially applicable 

Potentially applicable 

Potentially applicable 

Ineffective due to fractured 
nature of the bedrock 

Potentially applicable 

Not feasible for the amount of 
water to be generated 
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Identification

General 
Response Remedial 

Action Technology 

On-site 

Treatment 


Discharge 


Off-site 

* Screened out technology 
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 of Applicable Migration Management Technologies REV. 1.0120192 
Feasibility Study Report 

Linemaster Switch Corporation 
Woodstock, Connecticut 

December 1992 
Process Screening 
Options Comments Description 

Pond 3 	 Discharge effiuent to on-site water Potentially applicable 
course 

Deep Well injectipB' See discharge under Collection/ 
Not applicable Discharge above 

POTW 	 See discharge under Collection/ Potentially applicable 
Discharge above 

Mill Brook Discharge effluent directly to Mill Potentially applicable 
Brook 
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containment, and treatment. 


11.3 Screening of Technologies 


During this step, process options and entire technology 


types (eg. chemical treatment, dewatering, etc.) are 


eliminated from further consideration on the basis of 


applicability to the site-specific conditions and/or 


technical implementability. This is accomplished by using 


readily available information from the RI site 


characterization on contaminant types and concentrations 


and on-site characteristics to screen out technologies and 


process options that cannot be implemented effectively at 


the site. 


The screening step consists of evaluating each identified 


technology to determine its probable effectiveness based on 


actual site conditions, identified and suspected 


contaminants and affected environmental media. In 


addition, the waste residuals left by the technology are 


evaluated to assess their potential for affecting the 


environment. The assessment, therefore, considers the 


waste and site characteristics as well as potential waste 


residuals. Waste characteristics include physical 


properties (e.g., volatility, solubility and specific-


chemical constituents) and properties that affect the 


performance of a technology. Site characteristics were 


reviewed to identify conditions that may favor or limit the 


use of certain remedial technologies. 


The effectiveness evaluation focuses on: (1) the potential 
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effectiveness of process options in handling the estimated 


areas or volumes (small and large) of media and meeting the 


remediation goals identified in the remedial objectives; 


(2) the potential impacts to human health and the 


environment during the construction and implementation 


phase; and (3) how proven and reliable the process is with 


respect to the contaminants and site conditions. 


The implementability evaluation encompasses both technical 


and institutional feasibility of implementing a process. 


Technical implementability is used as an initial screen of 


technology types and process options to eliminate those 


that are clearly ineffective or unworkable at a site. 


Subsequent, more detailed evaluation of process options 


places greater emphasis on the institutional aspects of 


implementability. These include the ability to obtain 


permits, availability of treatment, storage and disposal 


services, and necessary equipment and resources. 


The cost evaluation plays a limited role in the screening 


of process options. Relative capital and O&M costs are 


used rather than detailed estimates. The cost analysis is 


made on the basis of engineering judgement. Each process 


is evaluated as to whether costs are high, low or medium 


relative to the process options in the same technology 


type. 


11.4 Summary 


Table 11-3 lists the technologies remaining after 


screening. Under Containment, hydraulic barriers were 
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TABLE 11-3 

SUMMARY OF SCREENING 
FEASIBIUTY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 
WOODSTOCK. CONNECTICUT 

DECEMBER 1992 

TECHNOLOGY SOURCE 
CONIHOL 

No Action 

Fencing/Signs R 
Institutional Controls R 

Environmental Monitoring R 

Containment 

Capping R 
Hydraulic Barrier R 

Ground-Water Interception Trench NA 
Fracture Grouting NA 
Waterway Division NA 

Treatment 

Dechlorination (APEG)* E 
In-situ Vitrification* E 

Solidification E 
Solvent Extraction* E 
In-Situ Biological* R 

Air Sparging* R 
Vacuum Extraction R 

Incineration R 
Thermal Stripping R 

Flocculation, Precipitation, Sedimentation NA 
UV/Oxidation* NA 

Supercritical Water Oxidation* NA 
Thin Film Evaporation NA 

Air Stripping NA 
Carbon Adsorption NA 
Reverse Osmosis NA 

Ion Exchange NA 
Filtration NA 
Biological NA 

Municipal Treatment Facility NA 
Private Treatment Facility NA 

DRAFT 
REV. 1.0120192 

MIGRATION 

MANAGEMENT 


R 
R 
R 

R 
E 
E 
E 
R 

NA 

NA 

NA 

NA 

R 

R 


NA 

NA 

NA 

R 

R 

E 

E 


R 

R 

E 

E 

R 

R 

R 

R 
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TABLE 11-3 
(CONTINUED) 

SUMMARY OF SCREENING 
FEASIBILITY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 
WOODSTOCK, CONNECTICUT 

DECEMBER 1992 

TECHNOLOGY SOURCE 
CONTROL 

Disposal 

Landfill R 
On-site R 
Off-site R 

Extraction 

Ground-water Pumping NA 

Ancillary/Other 

Excavation R 

Dewatering R 

Tnjcking R 


Bottled Water NA 
Home Treatment Units NA 

Replacement Wells NA 
Community Water System NA 

Connect to Putnam NA 

*lnnovative Technology 
R-Retained 
E-Eliminated 
NA-Not Applicable 

DRAFT 
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MIGRATION 

MANAGEMENT 


NA 

R 

R 


R 


NA 

NA 

NA 

E 

E 

E 

E 

E 
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eliminated due to the nature of the soil at the site. The 


permeability of the soil is low and the depth to bedrock is 


approximately 40 feet. A hydraulic barrier would be 


expensive, difficult to construct and provide little 


effective diversion of water. For a similar reason the 


interceptor trench was eliminated. Fracture grouting was 


eliminated because the fractured and weathered nature of 


the bedrock indicated a low likelihood of success. 


Under the Treatment general response action for Source 


Control, dechlorination, in-situ vitrification, 


solidification, and solvent extraction were eliminated 


because the technologies are not appropriate for the 


contaminants of concern (VOCs) at the site. Dechlorination 


and solvent extraction have been used most frequently to 


remediate PCB contaminated soil, sludge, or sediments. The 


other two technologies (in-situ vitrification and 


solidification) are used to treat soil contaminated with 


metals. 


For Migration Management treatment options, supercritical 


water oxidation was eliminated because the concentration of 


VOCs in the groundwater is relatively low (<10,000 ug/l) 


which makes this technology inefficient. Thin film 


evaporation works best when the boiling point of the 


contaminant(s) is much different than water. The VOCs at 


Linemaster have boiling points near that of water. 


Although reverse osmosis (RO) has been used to treat waste 


streams containing TCE, in hazardous waste applications, it 


is used primarily to polish low flow streams containing 


highly toxic contaminants. It also is highly susceptible 
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to fouling without extensive pretreatment for removal of 


suspended solids, pH, oxidizers, oil, and grease. Because 


of the high volume of water with constituents requiring 


pretreatment, and due to the high operation and maintenance 


costs, the technology was eliminated from consideration. 


In ion exchange, toxic ions are removed from the aqueous 


phase by being exchanged with harmless ions. The 


technology is used to remove metallic elements inorganic 


anions (halides, nitrates, etc.), organic acids, and 


organic amines. None of these are of concern at the site. 


Under Ancillary/Other options for Migration Management, 


bottled water was eliminated because it eliminates only one 


exposure pathway. Home treatment units were eliminated 


because they are a short-term response to a long-term 


situation and the option would not respond to the needs of 


the community nor be viewed as a responsive approach by the 


CT DEP. The development of a community water system was 


eliminated because of the potential for affecting the flow 


of contaminants by locating a well in the vicinity of the 


affected residences. It also is doubtful that a well could 


be developed to supply sufficient water to the affected 


area. Individual replacement wells were eliminated because 


there would be no guaranty that uncontaminated wells could 


be drilled on every lot. In addition, changes in the 


health codes since the construction of some houses may 


preclude the ability to site a new well in compliance with 


current regulations. Connection to the Putnam public water 


system, while technically feasible, is viewed as an 


undesirable alternate because it makes those residents 


dependent on another municipality, would require the 
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establishment of a water authority and still not address 


the long-term issue. In addition, it may be necessary to 


extend continually the system if the area of contaminated 


ground water continues to expand. 
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12.0 DEVELOPMENT AND SCREENING OF REMEDIAL ALTERNATIVES 


12.1 Development of Remedial Alternatives 


Development of alternatives has proceeded in compliance with the 


requirements of Section 121 (d) , the CERCLA Compliance Policy. 


This policy requires that Superfund remedial actions attain ARARs 


or other federal statutes. While Section 3 00.68 (f) of the NCP 


specifically refers to ARARs in regard to the development of 


alternatives. Section 121 incorporates this requirement into the 


statute. It adds the provision that remedial actions attain 


State requirements that are more stringent than federal 


requirements. Remedial actions also must be applicable or 


relevant and appropriate and are identified to EPA in a timely 


manner. Further, the statutory requirements and preference for 


treatment that reduces the volume, toxicity, or mobility of 


hazardous waste modify the processes by which alternatives are 


developed. 


In accordance with CERCLA and, to the extent practicable, the 


NCP, treatment alternatives were developed for the Linemaster 


Switch Corporation site. These alternatives range from an 


alternative that, to the degree possible, would eliminate the 


need for long-term management at the site, to alternatives 


involving treatment that would reduce the volume, toxicity, or 


mobility of the hazardous substances as their principal element. 


In addition to the range of treatment alternatives, containment 


options involving little or no treatment and no-action 


alternatives were developed. 
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The development of site alternatives is discussed in 


Section 15.0. At the Linemaster Switch site, interaction between 


the source area and ground water is significant. Therefore, SC 


alternatives will have a major effect on ground water and less on 


surface water. 


Alternatives were developed first for both SC and MM by 


assembling the technologies that passed the initial screening 


process. The SC alternatives were further subdivided into 


non-removal and removal alternatives. Non-removal alternatives 


are alternatives that leave the source material in place; these 


include no-action, containment, and in-situ treatment 


alternatives. Removal alternatives have excavation as their 


first component and include treatment and disposal alternatives. 


Flow diagrams were prepared to aid in the development of 


alternatives. The diagrams enable the development of 


alternatives to be visualized and the results of the alternative 


development step to be summarized. Figures 12-1 and 12-2 present 


the results of the alternative development step for the SC 


alternatives. Figure 12-3 outlines the MM alternatives developed 


in this step. 


In developing alternatives for the source area and the ground 


water, a redundancy is exhibited between Alternatives SC-2 and 


MM-2. Both are containment alternatives. SC-2 involves using a 


multi-layer cap to minimize dermal contact with site soils and 


minimize precipitation infiltration through the soils. MM-2 


contains a multi-layer cap to minimize infiltration while 


extracting ground water to exercise control over ground-water 


flow. The two alternatives appear identical in their objective 
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Source Control 

Feasibility Study Report 


Linemaster Switch Corporation 

Woodstock, Connecticut 


December 1992 


NO-ACTION 

FENCING/SIGNS 

INSTITUTIONAL CONTKOLS 
 CAPPING \ 

ENVIRONMENTAL CONTAINMENT 
W MONITORING 

HYDRAULIC 

BARRIERS 

IN-SITU TREATMENT 

• VACUUM EXTRACTION 
• AIR SPARGING 

. BIODEGRADATION 


SC-1 NO-ACTION - No action involves installing a site perimeter fence, posting warning 
signs, and initiating institutional controls to protect the public from direct contact hazards. 
Additionally, an environmental monitoring program would be implemented to allow an 
evaluation of site conditions over time. 

SC-2 CONTAINMENT - Containment entails capping contaminated soils with a multil-Iayer 
cap to minimize migration of soils due to erosion. Additionally, an environmental monitoring 
program would be implemented to allow an evaluation of site conditions over time. 

SC-3 VACUUM EXTRACTION - Contaminated soil will be treated by passing air through the 
soil. The volatile organic compounds will be volatilized and removed as the air in the soil 
flows toward the vacuum extraction poiiit(s). As tbe contaminated vapors are removed, fresh 
air will be drawn into the soil pores. The extracted air will be treated or discharged to the 
atmosphere. 

SC-4 AIR SPARGING - Air sparging is similar to vacuum extraction except that the contaminated 
vapors will be forced out of the soil by injecting air under pressure rather than inducing flow via 
a vacuum. The off-gases will be treated or discharged to the atmosphere. 

SC-S BIODEGRADATION - Contaminated soil will be treated by Injecting a solution of 
enhanced, naturally occurring bacteria or a strain(s) specifically developed for site-specific 
conditions into the stratum(a) where the contamination exist. Subsequently, the microbial 
population will convert the contaminant into non-hazardous components. 
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Source Control 

Feasibility Study Report 
Linemaster Switch Corporation 

Woodstock, Connecticut 
December 1992 

EXCAVATION 

• ON SITE 
BULLDOZERS • RCRA LANDFILL 
SCRAPERS 

BACKHOES 

TREATMENT LOADERS/TRUCKS 

• ON-SITE INCINERATION 
• OFF-SITE INCINERATION 
• THERMAL STRIPPING 

ANCILLARY 
PRETREATMENT 

PUMPING 
DEWATERING 
SCREENING 

SC-6 ON-SITE INCINERATION - Contaminated soil will be excavated, screened, and 
incinerated on-site using a mobile unit. Incinerated soil will be disposed of on-site. 
Off-gases will be treated prior to release Into the atmosphere. Screened material and ash 
will be disposed of on- or off-site, as appropriate. 

SC-7 THERMAL STRIPPING - The contaminated soil will be excavated, fed into a large 
diameter auger where it Is heated to volatilize VOCs. The VOCs are then oxidized in an 
after-burner and discharged to the atmosphere. 

SC-8 OFF-SITE INCINERATION - Excavated/screened soils will be transported to a permitted 
incinerator. Temporary on-site storage may be necessary due to limited available incinerator feed 
capacities. The site will be regraded. Any screenings will be analyzed. Material unsuitable for 
re-burial on-site will be disposed of In an approved RCRA landfill. 

SC-9 OFF-SITE RCRA LANDFILL - Contaminated soil will be excavated, screened (as necessary) 
and transported to an approved RCRA landfill. The site will be regraded. All screenings will be 
analyzed, Material unsuitable for re-burial on-site also will be transported to an approved RCRA 
landfill. 
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Migration Management 
Feasibility Study Report 

Linemaster Switch Corporation 
Woodstock, Connecticut 

December 1992 
NO ACTION 

• FENCING/SIGNS 
• INSTITUTIONAL CONTROLS 

CONTAINMENT 

CAPPING 

GROUND-WATER _ J ENVIRONMENTAL DISPOSAL EXTRACTION TREATMENT ~ n MONITORING 

• GROUND-WATER PUMPING . BIOLOGICAL TREATMENT . P.aT.W • MULTILEVEL MONITORING 
. ON-SITE DISPOSAL WELLS 

AIR STRIPPING A . PERIODIC MONITORING 
CARBON ADSORPTION • FIVE-YEAR REVIEW 

UV/OXIDATION A 
CARBON ADSORPTION 

MM-1 NO-ACTION - This alternative consists of maintaining signs and initiating institutional 
controls to protect the public, and would include an environmental monitoring program to assess 
contaminant movement and natural attenuation. 

MM-2 CONTAINMENT - The containment alternative would control movement of ground water in 
the on-site overburden soils and reduce infiltration. Implementation of the alternative would 
incorporate tbe use of surface capping and hydraulic barriers such as a ground-water interceptor 
trench. An environmental monitoring program also would be implemented. 

MM-3 BIOLOGICAL TREATMENT - Contaminated ground water would be pumped out from one 
or more unconnected wells to control or remove the contaminant plume. The extracted ground 
water will be treated by using a biological activated sludge method. The function of biological 
treatment is to remove organic matter from the contaminated ground water through microbial 
degradation. 

MM-4 AIR STRIPPING/CARBON ADSORPTION - Air stripping is used to remove volatile 
organics from ground water by transferring the liquid contaminants to an air stream. The 
activated carbon selectively adsorbs any remaining volatile organics. Combined use of air 
stripping and carbon adsorption can be an effective way of removing contaminants from ground 
water. 

MM-S UV/OZONATION/CARBON ADSORPTION - The contaminated ground water would be treated 
using Ultraviolet Light/Oxidation. The toxic organic compounds would be oxidized by ozone or 
hydrogen peroxide. The ultraviolet light induces photochemical oxidation of organic compounds. 
Treatment with filtration, UV/Oxidation and carbon adsorption will reduce toxicity, mobility and 
volume of contaminants. 

MM-6 EXTRACTION/DISPOSAL - The contaminated ground water would be pumped from one or 
more wells and discharged directly to the Public Owned Treatment Facility. 
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and nearly identical in their components; both attempt to achieve 


similar results. Therefore, both need not be evaluated. MM-2 


will be eliminated from further evaluation, and the analysis of 


SC-2 will incorporate the objectives of MM-2. 


12.2 Screening of Remedial Alternatives 


Each alternative developed in Section 12.1 and not eliminated 


above was subjected to a screening step. The objective of this 


screening step was to eliminate alternatives that are 


ineffective, difficult to implement or have unreasonable cost, 


while still preserving a range of options. The screening 


criteria outlined in 300.68 (g) (h) (2) and (3) of the NCP and 


modified by Section 121 (b) (1) A-G factors were used in this 


process. The SARA A through G factors are summarized as follows: 


A = The long-term uncertainties associated with land 


disposal. 


B = The goals, objectives, and requirements of the Solid 


Waste Disposal Act (SWDA). 


C = The persistence, toxicity, mobility, and propensity to 


bioaccumulate of such hazardous substances and their 


constituents. 


D = Short- and long-term potential for adverse health 


effects from human exposure. 


E = Long-term maintenance costs. 
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F = The potential for future remedial action costs if the 


alternative remedial action in question were to fail. 


G = The potential threat to human health and the 


environment associated with excavation, transportation, 


and redisposal or containment. 


For each alternative, a matrix was developed highlighting its 


advantages and disadvantages with respect to effectiveness, 


implementability, and cost. The SARA A through G factors then 


were used to evaluate the alternative. The appropriate factor 


was placed as an advantage, if the alternative achieves the 


factor. It was placed as a disadvantage if the alternative fails 


to satisfy the appropriate SARA factor. 


The alternative evaluation matrix presents a clear, concise 


procedure for screening potential remedial alternatives. Based 


on this matrix, a decision is made about retaining the 


alternative for detailed evaluation or eliminating it from 


further consideration. 


12.2.1 Source Control. Non-Removal Alternatives 


The evaluation of the Source Control alternatives is divided into 


two sections, non-removal options and removal options. The 


discussion of each alternative includes a description of the 


alternative, a screening evaluation based on the criteria 


identified above and a conclusion regarding retaining or 


eliminating the alternative for detailed evaluation. 
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12.2.1.1 SC-1: No Action 


Description. The No Action alternative for Source Control is 


considered in the Feasibility Study to provide a baseline to 


which other Source Control alternatives can be compared as 


required by the NCP. The No Action alternative would restrict 


human and large animal access to the site and minimize human 


dermal contact with contaminated soils. Under this alternative, 


no removal or treatment of contaminated soil would occur. A 


chain link fence with posted warning signs would be provided 


around the contaminated area to restrict access. Institutional 


controls would place restrictions on future development in the 


area. Environmental monitoring would be required to evaluate 


contaminant migration. This would include surface soil sampling, 


surface water sampling, ground-water sampling and air monitoring 


inside and outside the production facility. 


There is no alternative that is truly a No Action alternative 


because the existing Interim Removal Treatment would continue to 


operate in compliance with the CT DEP requirement. Despite the 


presence of the treatment system, an evaluation was made of the 


potential for the remediation of the site through natural 


processes. Although a variety of mechanisms can participate in 


the natural attenuation of the site VOCs, dilution and biological 


activity were considered to be the most important and were 


evaluated independently for the saturated till. No modeling of 


the natural attenuation in the deep bedrock aquifer was attempted 


due to the lack of information on the bedrock. 


Figure 9-6 from Section 9.0 shows the maximum TCE concentration 


in the saturated till to be approximately 128 mg/1. It is 
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assumed to be completely mixed in the vertical direction 


throughout a 30 foot depth, the time to reach a concentration of 


5 ug/l, the MCL, with a complete mix in the vertical direction 


and no later dispersion assumption is 1834 years. The 


calculations are included in Appendix D. If no vertical mixing 


is assumed to occur in the future and the water contaminated with 


TCE in the saturated till migrates by plug flow into the bedrock 


aquifer, the time to achieve a TCE concentration of 5 ug/l in the 


saturated till would be approximately 54 years. Actual field 


conditions likely would be somewhere in between the two types of 


flow. 


The amount of time for biological decomposition alone to reduce 


the TCE concentration to 5 ug/l can be estimated if the aqueous 


phase is completely mixed in the vertical direction. Relying on 


Monod kinetics without any other biological inhibition, without 


a external source of nutrients, substrate or oxygen and using 


reported values for the constants (US EPA, 1989d) the approximate 


time to reach the remedial goal would be approximately 1658 


years. 


Due to the lengthy remediation periods possible without 


intervention, because the existing condition affects abutters, 


and because natural attenuation in the deep bedrock probably 


would require a similar duration, a No Action alternative would 


not be a viable option. 


Screening Evaluation. See (Figure 12-4). 


The major advantage of the No Action alternative would be the low 


cost and rapid implementability of constructing a fence. 
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Effectiveness 
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Over time, the contaminantf 
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naturally without outiide 
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Figure 12-4 
Screening of Non-Removal Al temat ives 


Source Con t ro l 

SC-1 No Action 


Feasibil i ty Study Repor t 

L inemas ter Switch Corpora t ion 


Woodstock, Connect icut 

December 1992 


< 

Implementability 

Advantage 

Fencing ha« proven ihort term 
reliability at reitricting lite access 
to humans and large terrestrial 
organisms (i.e. dogs). 

Installation is simple and would 
be performed by Linemaster 
personnel. 

Monitoring of effectiveness easily 
performed - including sampling 
existing monitoring wells. 

O&M easily performable • repair 
fencingt replace warning signs. 

Would not interfere with 
future remedial action. (F) 
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Cost 

Advantaget 

Minimal construction and capital 
cost, lowest of all altematives. 

Low long-term O&M cost for 
fence repair. (E) 

Disadvantages 

Minimal reduction in toxicity, 
mobility, or volume of 
contaminants. 

The environmental and human 
health risks of exposure to 
contaminated soil would remain 
unchanged. (D) 

Would not comply with Federal 
and State drinking water quality 
standards.(C) 

High potential for future remedial 
action. (F) 

(A) SARA Factor 

Disadvantages 

Unfavorable community response 
likely. 

Unlikely to obtain Federal and 
State approval. 

Not consistent with SARA's 
emphasis to prefer remedial 
actions that utiliie permanent 
solutions and altamative treatment 
technologies.(C) 

Disadvantages 

Long-term costs for 
environmental monitoring.(B) 

High potential for costly future 
remedial action. (F) 

Long-term five year review 
cost.(B) 
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Monitoring and sampling of the existing wells also would be 


easily performed. 


Disadvantages include the lack of reduction in toxicity, mobility 


or volume of contaminants except for minimal dilution. Health 


risks would be unchanged and there would be no compliance with 


federal and state drinking water standards. 


Conclusion. The No-Action alternative will be carried into 


detailed analysis as required by the NCP. It will serve as the 


baseline for comparison with other SC alternatives. 


12.2.1.2 SC-2: Containment 


Description. Containment technologies may reduce mobility, but 


 do not reduce toxicity and/or the volume of contaminated soil. 


They attempt to eliminate potential routes of exposure through 


isolation. They require continual monitoring to determine 


whether the remedial measures are performing adequately. The 


options include capping and hydraulic barriers. The capping 


system would entail capping contaminated soils with a multi-layer 


cap to contain contaminated soils or leachate. It also would 


control the flow of uncontaminated ground water and precipitation 


through contaminated soil. The capping system can be constructed 


from a combination of materials such as clay, asphalt, concrete, 


polyvinyl chloride (PVC), and Hypalon membranes. The hydraulic 


barrier is used to prevent surface water and overburden 


ground-water flow from contacting the contaminated soil. On the 


Linemaster site, horizontal ground-water migration is a minor 


factor so a "french drain" or a slurry wall system likely would 


not be effective. 
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Screening Evaluation. See (Figure 12-5). 


The advantages of the Containment alternative include the rapid 


time in which it can be implemented. Also, this alternative 


would reduce, to a minor degree, exposure risk to contact with 


on-site soils, reduce the mobility of contaminants by preventing 


erosion, and minimize ground-water migration by preventing 


infiltration. 


The disadvantages include short-term risk to workers, no 


reduction in toxicity or volume of contaminants, and a potential 


for future exposure to contaminated soils. This alternative is 


not consistent with SARA's emphasis to utilize permanent 


solutions and alternative treatment technology. 


Conclusion. The Containment alternative will be carried into 


detailed analysis. A multi-layer cap would prevent the erosion 


of contaminated soils and reduce the migration of contaminants 


out of the Zone 1 area, thereby decreasing somewhat, contaminant 


mobility. 


12.2.1.3 SC-3: Vacuum Extraction 


Description. Vacuum extraction (In-Situ Soil Vapor Extraction) 


involves the placement of one or more vacuum extraction sources, 


usually subsurface wells, into the vadose zone (unsaturated zone) 


and extracting contaminated soil gas. Clean air subsequently 


infiltrates into the soil through the surrounding ground surface 


or through several passive or active injection wells located 


around the extraction wells. The organic contaminant must have 


a vapor pressure of at least 1 mm Hg at an ambient soil 
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Implementability 
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No need for permi t s or other 
admin i s t r a t ive r e q u i r e m e n t s . 

S t a n d a r d c o n s t r u c t i o n 
p r o c e d u r e s e q u i p m e n t and 
materials a r e readily available. 

Proven shor t - t e rm re l iabi l i ty . (F) 

Minimal time frame for 
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D i sadvan tages 

Not cons i s ten t wi th S A R A ' s 
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Long-term five year review cost . 

Long- te rm expendi tu re ( e . g . , 
m a i n t e n a n c e , e n v i r o n m e n t a l 
m o n i t o r i n g ) . ( E ) 

Potent ia l for future remedia l 
ac t ion c o s t s . ( F ) 
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temperature of 55°F to 60°F to operate successfully. TCE has a 


vapor pressure of about 40 mm Hg at these conditions. Treatment 


technologies for the extracted soil gas may include carbon 


adsorption, combustion, catalytic destruction or UV/oxidation. 


Screening Evaluation. See (Figure 12-6). 


Vacuum Extraction would be an effective and reliable means of 


removing VOCs from the soil. This alternative would create a 


permanent reduction in the volume and toxicity of the 


contaminants. It could be implemented with minimal disturbance, 


would have the potential for treating a large volume of soil at 


reasonable cost and equipment and materials would be readily 


available. 


The disadvantages include low soil permeability which may impact 


effectiveness and a high ground-water table which would inhibit 


the process. The water table would have to be lowered and the 


pumped water treated. In addition, the carbon used for off-gas 


treatment would have to be handled and treated as a hazardous 


waste. 


Conclusion. Vacuum Extraction is a viable technology and should 


be retained for detailed analysis. 


12.2.1.4 SC-4; Air Sparging 


Description. Air sparging involves the placement of air 


injection wells into the area of saturated zone (below water 


table). Injected pressurized air flows through the well and air 


bubbles contacting dissolved/adsorbed phase contaminants cause 
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Figure 12-6 
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Implementability 

A d v a n U g e s 

Can be implemented with minimal 
off-si te d i s tu rbance . 

Has potent ial for t rea t ing large 
volume of soil a t reasonable cost . 

Equ ipment and mate r i a l s a r e 
readily avai lable. 

C o n s i s t e n t wi th S A R A ' s emphas i s 
to prefer remedia l act ions that 
u t i l i ze p e r m a n e n t solut ions and 
a l t ema t ive t rea tment 
t e c h n o l o g i e s . ( C ) 

Would not in t e r fe re
future r emed ia l 
ac t iv i t i es . (F) 

Disadvan tages 

Water table needs to
be low the work z o n e
the s i te cond i t ions . 

 with 

 be lowered 
 based on 

Will not r emove VOCs in the 
dissolved phase ( i . e . , in sa tura ted 
z o n e ) . 

Disposal of a i r t rea tment act ivated 
c a r b o n may r e q u i r e h a z a r d o u s 
w a s t e p e r m i t . ( Q ) 

Trea tman t of ground w a t e r from 
d e w a t e r i n g . 

Cost 

A d v a n t a g e s 

Well defined deve lopmen t and 
c o n s t r u c t i o n cos t . 

Lower capi ta l and O A M costs 
than o the r t r e a t m e n t 
t e c h n o l o g i e s . ( E ) 

D i sadvan tages 

L o n g - t e r m cos t for env i ronmen ta l 
m o n i t o r i n g . ( E ) 

Addi t ional cos t for off-gas 
t r ea tmen t . 

Add i t i ona l cos t for p u m p i n g 
wate r to keep wate r table below 
t h e w o r k z o B e . ( E ) 

Addi t iona l cos t for t r e a t m e n t of 
ground wa te r from dewa te r ing . 

(A) - SARA Fac to r 
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volatile organic compounds to volatilize. The entrained organics 


then are carried by the air bubbles into the vadose zone where 


they can be captured by a vacuum extraction system, or if 


permissible, allowed to escape through the ground surface. An 


alternative combining Air Sparging and Vacuum Extraction could be 


an effective way to remove volatile organic compound in both 


unsaturated and saturated zones. Also, the Air Sparging 


alternative may enhance the natural biodegradation of 


contaminants in the saturated zone. Treatment technologies for 


the extracted soil gas may include carbon absorption, catalytic 


oxidation, combustion, or UV/oxidation. 


Screening Evaluation. (See Figure 12-7). 


Air Sparging would be an effective means of removing VOCs from 


adsorbed and dissolved phase contaminants. This alternative 


would create a permanent reduction in the volume and toxicity of 


the contaminants. It could be implemented with minimal 


disturbance, would not require dewatering, and would have the 


potential for treating a large volume of soil at reasonable 


costs. It would be consistent with SARA's emphasis to utilize 


permanent solutions and alternate treatment technologies. 


The disadvantages include low soil permeability which may impact 


effectiveness. Also, air sparging is not a proven technology. 


Most of the applications to date have involved petroleum related 


compounds in more permeable soils at shallower depths. A venting 


system would be required so exhausted vapors would not be drawn 


into the building. In addition, the carbon used for off-gas 


treatment would have to be handled and treated as a hazardous 


waste. 
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Effectiveness 

Advantages 

Reduces exposure risk to dermal 
contact with on-site soils.(C,D) 

Effective means of removing VOCs 
from absorbed and dissolved 
phase contaminants. 

Permanent reduction in the 
volume and toxicity of 
contaminant.(C) 

Enhances desorption and 
biodegredatton of contaminants in 
saturated soils by forcing air 
under pressure into the saturated 
zone. 

Disadvantages 

Low soil permeability may impact 
the effectiveness.(F) 

Bench or pilot scale tests may be 
needed to determine the 
effectiveness. 

May not achieve risk levels 
alone.(F) 

(A) - SARA Factor 
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Implementability 

Advantages 

Can be implemented with minimal 
disturbance. 

Can be implemented in the 
saturated zone (below water 
Uble). 

Has potential for treating large 
volume of soil at reasonable cost. 

Consistent with SARA's emphasis 
to prefer remedial actions that 
utilize permanent solutions and 
altemate treatment 
technologies. (C) 

Equipment and materials are 
readily available. 

Would not interfere with 
future remedial activities.(F) 

Disadvantages 

Venting system may be required 
so exhausted vapors would not be 
drawn into building basement. 

Existing applications have been at 
shallow depths ia more permeable 
soil. 

Disposal of air treatment activated 
carbon may require hazardous 
waste permit.(0) 

Cost 

Advantages 

Well defined development and 
construction cost. 

Lower capital and O&M costs 
than other treatment technologies. 

Disadvantages 

Long-term cost for environmental 
monitoring.(E) 

Additional cost for off-gas 
treatment. 
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12.2.1.5 SC-5: In-Situ Biodegradation 


Description. In-situ Biodegradation involves the introduction of 


microorganisms to break down hazardous organic compounds, either 


aerobically or anaerobically, into nontoxic and less toxic forms. 


In-situ biodegradation technology may rely on aerobic (oxygen 


requiring) microbial processes. This technology involves 


optimizing environmental conditions by providing an oxygen source 


and nutrients that are delivered to the subsurface through 


injection wells to enhance microbial activity. This technology 


typically involves establishing a flow pattern using several 


pumping wells and injection points to disperse microorganisms, 


oxygen, and nutrients throughout the soil. 


Anaerobic microorganisms also are capable of degrading certain 


organic contaminants. Methanogenic consortiums, groups of 


anaerobes that function under reducing condition, are able to 


degrade halogenated aliphatics (e.g., PCE, TCE). Under anaerobic 


conditions, complete biodegradation of organic compounds produces 


carbon dioxide and methane gas through fermentation. The 


effectiveness of biological activity and biodegradability in the 


subsurface depends on the site conditions and soil 


characteristics such as pH, percent moisture, oxygen content, and 


temperature. 


Screening Evaluation. (See Figure 12-8). 


The major advantage of the Biodegradation alternative would be 


the capability of degrading organics which would be a permanent 


solution. The danger of exposure would be minimal due to minimal 


disturbance. It would be consistent with SARA's emphasis on 
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VACUUM EXTRACTION 

m - m v TĴ BATWeNT I AIR arARGING 

l iwiCtAwtiw 

Effectiveness Implementability Cost 

Advantages Advantages Advantages 

Consistent with SARA's emphasis Less costly than excavation and 
Since wastes are treated in the to prefer remedial actions that treatment altematives. 
ground, the danger of exposure to utilize for permanent solutions 
contaminants is minimal.(D) and altemate treatment 

technologies. (C) 

Permanent solution. If effective, 

no future exposure Oood availability of necessary No waste stream treatment 

potential.(B.F) equipment. required. 


Capable of degrading organics Does not require the excavation of No residual disposal costs. 

sorbed to soils; thereby, removing soils. 

the source of ground-water 

contamination. 


Disadvantages 

Bench and pilot scale studies 
would be needed to determine the 
effectiveness of this alternative. 

Low permeability of on-site soils 
may limit effectiveness. 

Effectiveness and reliability could 
be adversely affected by factors 
such as precipitation which could 
reduce the permeability of an 
aquifer.(F) 

(A) SARA Factor 

Disadvantages 

Implementation would be complex 
due to the need to maintain 
proper environmental conditions. 

Frequent sampling required 
during active biodegradation until 
target levels are attained. 

Assessment of effectiveness will 
take longer because of the 
dependence on organic 
biodegmdation rates which are in 
turn dependent upon oxygen 
availability. 

Community acceptance 
questionable. 

Disadvantages 

Continued O&M cost for several 
years until degradation is 
complete. 

Additional cost would be 
required to conduct pilot scale 
test and feasibility study. 

High potential for future remedial 
actions costs.(F) 
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utilizing permanent solutions and an alternate treatment 


technology. Soil excavation would not be required, no permits 


would be required, and no waste stream treatment would be 


required. 


Disadvantages include low permeability of the soils which may 


limit effectiveness. Also, there are no sources of carbon 


available naturally. A continuous supply of a carbon source and 


oxygen to the organisms would have to be maintained. 


Implementation would be complex due to the need to maintain 


proper environmental conditions. Frequent sampling would be 


required during active biodegradation until target levels are 


attained. Additional costs would be required to conduct a pilot 


scale test and feasibility study. 


Conclusion. In-situ Biodegradation may be a viable technology to 


remove organic compounds and is retained for further 


consideration. 


12.2.2 Source Control. Removal Alternatives 


The discussion of each removal alternative includes a description 


of each alternative, a screening evaluation based on the same 


criteria used in the non-removal alternative evaluation and a 


conclusion regarding retaining or eliminating the alternative for 


detailed evaluation. 


Contaminated soil may be removed by excavation for subsequent 


treatment and disposal. Ancillary technologies such as pumping 


might be required to keep the water level below working zone 


during construction. The volume of soil that is not underneath 
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the Linemaster facility that may need to be excavated is 


approximately 26,000 cubic yards (cy). The quantity is based on 


the DEP requirement that the concentration of contaminants in the 


soil in areas classified as GA by the CT DEP meet the drinking 


water standard of 5 ug/kg. (The risk assessment may modify the 


concentration). 


The removal and treatment of the accessible 26,000 cy of soil 


would leave approximately 16,000 cy of soil below the production 


facility and paint shed untreated. This would represent 


approximately 38 percent of the volume of soil. Potentially, it 


could represent a higher portion of the mass of contaminants in 


the saturated till. Additional sampling and analysis is 


necessary to fully characterize the variations in the 


concentrations of VOCs. 


Excavation of the soil would be done beginning at the driveway 


leading to the delivery area on the north end of the Zone 1 area. 


Ramps from the driveway would be constructed down into the 


excavation. Sheeting or extensive over-excavation would be 


required for slope stability. 


Pumping will be necessary to keep the water level below working 


zones during excavation. A wet season would impact the rate and 


cost of the project significantly. Pumped water would be treated 


in the interim removal treatment system. 


12.2.2.1 SC-6: On-site Incineration 


Description. Incineration is a thermal treatment technology. 


The volatile organic compounds will be oxidized and converted to 
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inorganic substances at high temperature using an on-site mobile 


incinerator. Metals are not treated in the incineration process. 


Metals, in general however, have not been identified as a 


contaminant of concern. On site disposal of the treated soil is 


anticipated based on the complete destruction of VOCs. The 


process, however, may generate residuals that may require further 


treatment and/or disposal. 


Air pollution control equipment would be necessary to comply with 


Federal and State air quality standards. This equipment usually 


is standard on mobile incinerators. 


Screening Evaluation. See Figure 12-9. 


The major advantage of the On-site Incineration alternative would 


be the permanent reduction of toxicity, mobility, and volume of 


contaminants. This alternative has excellent short-term and 


long-term reliability. It would be consistent with SARA's 


emphasis to utilize permanent solutions. 


Disadvantages include short-term risk to workers during 


processing. Contaminated soils would remain underneath the 


building and excavation around the building would result in 


disruption of underground utilities and structural integrity of 


the building. Dewatering of soils may be required and treatment 


of excavated groundwater may also be required. The short-term 


costs are the highest of all on-site treatment technologies 


considered. 


Conclusion. On-Site Incineration of contaminated soil is 


effective and reliable in reducing the toxicity and volume of 
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S X C A V A T i O K 

• EXCAVATOR 

. BULLDOZERS 
X• LOADERS/TRUCKS 


Effectiveness 

Advan tages 

Pe rmanen t reduct ion of exis t ing 
r i sks • o rgan ic des t ruc t ion 
removal efficiency of 9 9 . 9 * . ( D ) 

Pe rmanen t reduct ion of toxici ty, 
mobi l i ty and v o l u m e . ( B . C . F ) 

Excellent long-term reliabili ty • 
low potent ial for r ep lacemen t 
a l t e m a t i v e . ( F ) 

D i sadvan tages 

S h o r t - t e r m r i sk to w o r k e r s 
d u r i n g p r o c e s s i n g . ( D ) 

C o n t a m i n a t e d soi ls would r ema in 
u n d e r n e a t h a n d a r o u n d t h e 
b u i l d i n g . ( F ) 

(A) - SARA Fac to r 

Figure 12-9 
Screening of Removal Alternatives 

Source Control 
SC-6 On-Site Incineration 
Feasibility Study Report 

Linemaster Switch Corporation 

Woodstock, Connecticut 


December 1992 


T H E R M A L S T R I P P I N G 

iill^s^^iPii { O N - S I T E i N G m C R A T i O N 

O F F - S I T E I N C I N E R A T I O N „ 

Implementability 

Advantages 

Wel l -es tab l i shed techonlogy . 
Vendors a r e avai lable to assemble 
and opera te a mobile unit . 

Compl i ance wi th A R A R s • would 
meet act ion-specif ic and 
loca t ion-spec i f i c A R A R s . ( B ) 

Excel lent shor t - te rm rel iabil i ty. 

Will not interfere with abili ty to 
perform a future remedial 
a c t i o n . (F) 

Cons i s t en t with S A R A ' s emphas i s 
to p re fe r remedial act ions that 
u t i l i ze p e r m a n e n t so lu t ions and 
a l te rna t ive t rea tment 
t e c h n o l o g i e s . ( C ) 

Disadvan tages 

Excavat ion would resu l t in 
d i s r u p t i o n of u n d e r g r o u n d 
util i t ies and s t ruc tura l in tegr i ty of 
the bu i ld ings . 

C o m m u n i t y r e sponse u n c e r t a i n . 

Excavat ion of soil requi red 
resul t ing in 40 foot deep hole 

Drying of wet soil p r io r to 
inc inera t ion may be r equ i r ed . 

Trea tment of evacuated ground 
wa te r may be r e q u i r e d . ( G ) 
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*• ON S I T E 
• O F F - S I T E R C R A L A N D F I L L 

Cost 

A d v a n t a g e s 

No l o n g - U r m O & M cos t s . (E ) 

D i sadvan tages 

Shor t - t e rm costs a r e highest of a l l 
on-s i t e t r e a t m e n t t echno log ie s . 

Total costs a r e not wel l 
d e f i n e d . ( E ) 

Addit ional costs re la ted to off-gas 
t r ea tment . 

C o n t i n u e d l o n g - t e r m 
e n v i r o n m e n t a l m o n i t o r i n g . 

Pumping to dewa te r the excavat ion 
a rea may be requ i red . 
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contaminants at the site. The implementability of this 


alternative is limited and the cost is high in comparison to 


other non-removal alternatives. Another problem may be the 


proximity of the residential neighborhood and the school. 


Community opposition to the discharge from the incinerator stack 


may be high, even with pollution control equipment. 


Nevertheless, on-site incineration of contaminated soil will be 


carried into detailed analysis as a proven technology. Treatment 


would result in permanent reduction of existing risks where soil 


excavation is possible. 


12.2.2.2 SC-7: Thermal Stripping 


Description. In the Thermal Stripping process contaminated soil 


is heated indirectly to volatilize organic materials. This type 


of system typically operates at a lower temperature than 


incineration, approximately 400 to 600°F. The volatilized 


organic contaminants are separated from the solids by a purge gas 


(air, nitrogen, or other inert gas). The organics in the purge 


gas may be destroyed in an afterburner or collected by a physical 


chemical treatment system. Particulates may be collected in a 


cyclone, baghouse, wet scrubber, or some combination of devices. 


The equipment required includes an indirectly heated screw auger 


to convey, mix, and heat contaminated soil to adsorb moisture and 


volatile organic compounds into the purge gas stream. 


Most thermal screw systems circulate a hot heat transfer oil 


through the hollow flights of the screw auger and return the 


fluid to the process heater. The heat transfer fluid system is 


fired with propane, natural gas, or fuel oil. The treated soil 


is discharged onto a cooling conveyor, quenched with water if 
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necessary, and stockpiled for replacement in the excavation. 


Screening Evaluation. (See Figure 12-10). 


The major advantage of the Thermal Stripping alternative would be 


the permanent reduction of toxicity, mobility, and volume. This 


alternative has excellent short-term and long-term reliability. 


It would be consistent with SARA's emphasis to utilize permanent 


solutions and alternative treatment technologies. 


The disadvantages of the thermal stripping alternative include 


short-term risk to workers during processing and contaminated 


soils remaining underneath the building that would not be 


remediated. Excavation of soils to a depth of 40 feet would 


disrupt underground utilities and possibly affect the structural 


integrity of the building. Pumping to dewater the excavation 


would be likely and treatment of the pumped water would be 


required. There would be additional costs related to off-gas 


treatment. 


Conclusion. Thermal Stripping can be implemented on site only 


for soils that can be excavated. The contaminated soil 


underneath the building would not be removed. Therefore the 


effectiveness and implementability of contaminant removal with 


this technology are limited by the site conditions. The 


estimated quantity of contaminated soil is 26,000 cy. The cost 


is expected to be very high in comparison to other equivalent 


alternatives such as non-removal alternatives. Nevertheless, 


thermal stripping of contaminated soil will be carried into 


detailed analysis as a comparison with incineration. Treatment 


would result in permanent reduction of existing risks where soil 
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Effectiveness 

Advantages 

Permanent reduction of existing 
risks - organic destruction 
removal efficiency of 99.9%.(D) 

Permanent reduction of toxicity, 
mobility and volume.(B,C,F) 

Excellent long-term reliability • 
low potential for replacement 
altemative. (F) 

Disadvantages 

Short-term risk to workers 
during processing.(D) 

Contaminated soils would remain 
underneath and around the 
building.(F) 

(A) - SARA Factor 

Figure 12-10 

Screening of Removal Alternatives 


Source Control 

SC-7 Thermal Stripping 


Feasibility Study Report 

Linemaster Switch Corporation 


Woodstock, Connecticut 

December 1992 
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TREATMENT ! ON-SITE INCINERATION 

OFF-SITE INCINERATION _ 

Implementability 

Advantages 

Compliance with ARARs - would 
meet action-specific and 
location-specific ARASs.(B) 

Excellent short-term reliability. 

No long-term environmental 
monitoring responsibilities. 

Will not interfere with ability to 
perform a future remedial 
action. (F) 

Consistent with SARA's emphasis 
to prefer remedial actions that 
utilize permanent solutions and 
alternative treatment 
technologies. (C) 

Disadvantages 

Excavation would result in 
disruption of underground 
utilities and structural integrity of 
the buildings. 

Community response uncertain. 

Excavation of soil required 
resulting in 40 foot deep hole. 

Treatment of evacuated ground 
water may be required.(O) 
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*• ON SITE 
• OFF-SITE RCRA LANDFILL 

Cost 

Advantages 

No long-term O&M cosU.(B) 

Disadvantages 

Short-term costs are high. 

Total costs are not well 
defined.(E) 

Additional costs related to off'gas 
treatment. 

Continued long-term 
environmental monitoring. 

Pumping to dewater the excavation 
area may be required. 
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excavation is possible. 


12.2.2.3 SC-8: Off-Site Incineration 


Description. Contaminated soils would be excavated and shipped 


to a licensed facility and incinerated. Some facilities may 


require that the wastes are packed in drums. This usually is 


required for process waste rather than soil. Coordination with 


the disposal facility would be required. Also, facilities have 


limited storage and feed capacity that would inhibit processing 


large volumes of waste in a short amount of time. A RCRA 


incineration permit would be required from EPA or the appropriate 


state agency. 


Screening Evaluation. (See Figure 12-11). 


> ^ 

The major advantage of off-site incineration would be the 


permanent reduction of toxicity, mobility, and volume. There is 


excellent long-term reliability. Remedial design would include 


excavation, transportation, and site restoration only. This 


alternative would be consistent with SARA's emphasis to utilize 


permanent solutions and technologies. 


The disadvantages of the off-site incineration alternative 


include short-term risk to workers during processing and 


contaminated soils remaining underneath the building that would 


not be remediated. Excavation of soils to a depth of 40 feet 


would disrupt underground utilities and possibly affect the 


structural integrity of the building. Pumping to dewater the 


excavation likely would be required as would treatment of the 


pumped water. This alternative would have the highest cost of 
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. EXCAVATOR 
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• LOADERS/TRUCKS 

Effectiveness 

Advantages 

Permanent reduction of existing 
risks - organic destruction 
removal efficiency of 99.9%.(D) 

Excellent long-term reliability 
low potential for replacement 
alUrnative.(C) 

Permanent reduction of toxicity, 
mobility and volume.(B,C,F) 

Meets chemical-specific air quality 
ARARs.(B) 

Disadvantages 

Short-term risk to workers 
during processing.(D) 

Protection achievement time may 
be several years due to large 
volume of soils and limited 
acceptance capacities of permitted 
facilities. 

Contaminated soils would remain 
underneath and around the 
building.(F) 

(A) SARA Factor 

Figure 12-11 

Screening of Removal Altematives 


Source Control 

SC-8 Off-Site Incineration 


Feasibility Study Report 

Linemaster Switch Corporation 


Woodstock, Connecticut 

December 1992 


THERMAL STRIPPING 

/nkKATMKNT ON-SITE INCINERATION 
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Implementability 

Advantages 

Compliance with ARARs • w 
meet action-specific and 
location-specific ARASs.(B) 

Technical requirements (i .e. , 
development and design) are 
minimal. Remedial design 
responsibilities will consist of 
excavation and transportation. 

Will not interfere with ability to 
perform a future remedial action. 

Consistent with SARA*s emphasis 
to prefer remedial actions that 
utilize permanent solutions and 
alternative treatment 
technologies.(C) 

Community acceptance likely. 

Disadvantages 

Treatment of evacuated ground 
water and filtrate would be 
required. 

Excavation would require mining 
techniques and result in 
disruption of underground 
utilities and structural integrity of 
the buildings. 

Dewatering, on-site containerizing 
and storage would be required. 

Long distance transportation 
would be necessary. (O) 
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• OFF-SITE RCRA LANDFILL 

Cost 

Advantages 

Development and design costs are 
minimal. 

No long-term 0 £  M cosU.(E) 

Disadvantages 

Highest cost of all treatment 
technologies - even higher than 
on-site incineration. 

Significant incineration cost 
increases can be expected in the 
future. 

Dewatering of soil and treatment 
of contaminated ground water may 
be required. 

Pumping to dewater the excavation 
area required. 

Refill soil material required. 
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all treatment technologies considered, due in part to long 


distance transportation costs. 


Conclusion. Off-Site Incineration of contaminated soil is 


effective and reliable in reducing the toxicity and volume of 


contaminants at the site. The implementability of this 


alternative is limited due to the difficulties with excavating 


the contaminated soils around and underneath the building and the 


potential limitations of the disposal facility. Furthermore, 


there are no hazardous waste incinerator facilities located in 


the New England area. The nearest incineration facility is 


located in New Jersey. Therefore, the distance to the 


incinerator combined with the cost of incineration would make the 


unit cost very high. As a result, this alternative will be 


eliminated from further consideration. 


12.2.2.4 SC-9: Off-Site Landfill 


Description. Excavation would be accomplished as discussed in 


Section 12.2.2 above. Excavated soil likely would require 


stabilization and/or treatment to comply with land ban limits 


before disposal in an approved facility. 


Screening Evaluation. (See Figure 12-12). 


The major advantage of the off-site RCRA landfill alternative is 


removal of the contaminants from the site, thus eliminating 


existing risks from the site, except below the building. A 


secure landfill has good short-term reliability and would reduce 


mobility of the contaminants. 
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Effectiveness 

Advantages 

Would eliminate existing risk from 
site.(B,C,F) 

Secure landfill would reduce 
mobility of wastes.(C) 

Protection achievement time of 2 
to 3 years. 

Disadvantages 

Risk not reduced in magnitude-
only transferred from one 
location to another.(0) 

Risk to workers and community 
during excavation - mishap is 
possible. (D) 

No permanent and significant 
reduction in toxicity or 
volume.(O) 

Long-term liability for landfilled 
wastes. (O) 

Contaminated soil would remain 
underneath building. 

(A) - SARA Factor 
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Figure 12-12 
Screening of Removal Alternatives 

Source Control 
SC-9 Off-Site RCRA LandHU 

Feasibility Study Report 

Linemaster Switch Corporation 


Woodstock^ Connecticut 

December 1992 
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Implementability 

Advantages 

Secure landfill has good short-
term reliability. 

Disadvantages 

Soil with TCE concentrations 

above tbe land ban limit would 

require treatment prior to 

disposal. 


Excavation would require mining 
techniques and result in 
disruption of underground 
utilities and structural integrity of 
the buildings. 

Federal and State approval is 
unlikely. 

RCRA landfill availability is 

limited. 


Inconsistent with SARA's 
emphasis to prefer remedial 
actions that utilize permanent 
solutions.(B) 

Long distance transportation 
would be required.(O) 
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Advantages 

No long-term GAM costs after 
remedial action is complete. (E) 

Disadvantages 

Soil treatment, excavation costs, 
transportation costs and tipping 
fees would be high. 

Cost of future liability if the 

RCRA landfill were to fail.(F) 


Additional costs related to 
treatment of contaminated ground 
water. 



Fuss&O'Neilllnc. 

DRAFT 

REV. 1.0 120192 


The disadvantages of this alternative include risk to workers and 


community during excavation and transport. There would be no 


permanent reduction in toxicity or volume, only a transfer from 


one location to another. Also, soils with TCE concentrations 


above land ban limits would require treatment prior to disposal. 


Soil treatment, excavation, transportation and tipping fees would 


be costly. Federal and state approval is unlikely. 


Conclusion. This alternative will be eliminated from further 


consideration. Landfilling of hazardous waste above the land ban 


concentration is not possible and stabilization/treatment to 


achieve concentrations suitable for burial is an additional cost. 


In addition, landfilling is not consistent with SARA's emphasis 


on permanent treatment and reduction of toxicity, mobility, and 


volume of wastes. Due to the significant volume of contaminated 


soil (approximately 26,000 cy), it also is unlikely that enough 


space in RCRA-permitted disposal facilities is available. 


Furthermore, the distance to the nearest RCRA facility would make 


transportation very costly. If disposal of contaminated soil 


without treatment is determined to be a viable alternative, then 


on-site disposal with ground-water control and construction of a 


RCRA cap could be evaluated. 


12.2.3 Migration Management Alternatives 


The evaluation of Migration Management (MM) alternatives includes 


a description of each alternative, a screening evaluation and a 


conclusion regarding retaining or eliminating the alternative for 


detailed evaluation based on the effectiveness, implementability, 


and cost. For each alternative it is assumed that an active 


ground-water extraction system will be required. The site 
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conditions, as described in the RI, (dense till above fractured 


bedrock) are not suitable to employ passive collection systems. 


In addition, ground-water movement, particularly in the 


overburden, has a strong vertical component that would further 


diminish the effectiveness of a passive collection system. 


12.2.3.1 MM-1: No Action 


Description. The No Action alternative for Migration Management 


is analyzed as a baseline for comparison with other alternatives 


as required by the NCP and the current guidance. This 


alternative would leave the site in its present condition, with 


no remedial effort implemented. A fence with posted warning 


signs would be provided around the Zone 1 area to restrict 


access. Institutional controls would place restrictions on 


future development in the area. Environmental monitoring, 


primarily ground-water sampling and analysis of both on-site 


monitoring wells and the off-site water supply wells, would be 


required to evaluate contaminant migration. 


Screening Evaluation. (See Figure 12-13). 


The major advantage of the No Action alternative would be the low 


cost and rapid implementability of constructing a fence. 


Monitoring and sampling of the existing wells also would be 


easily performed. 


The disadvantages are that no reduction in toxicity, mobility or 


volume of contaminants would be attained. Health risks would 


remain unchanged and there would be no compliance with federal 


and state drinking water standards. 
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CONTAINMENT 

• CAPPING 

EXTRACTION 

• GROUND-WATER PUMPING 

Effectiveness 

Advantages 

None. 

Disadvantages 

Does not reduce existing risk.(B) 

Does not comply with chemical 
specific ARARs.(B) 

Does not prevent future 
exposure to chemicals.(C) 

(A) » SARA Factor 

Figure 12-13 DRAFT 
Screening of Alternatives REV. 1.0 120192 
Migration Management 

MM-1 No Action 
Feasibility Study Report 

Linenuster Switch Corporation 
Woodstock, Connecticut 

December 1992 
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Implementability 	 Cost 

Advantages 	 Advantages 

Easy to construct technologies. 	 Minimal capital, and operation 

and maintenance costs. 


Disadvantai^es 	 Disadvantages 

Likelihood of unfavorable 	 High potential for future remedial 
community and agency response. 	 action costs. 

Does not comply with location 	 Long-term costs for environmental 
specific ARARs.(B) 	 monitoring.(E) 

Inconsistent with SARA's Long-term five year review 

emphasis to prefer remedial cost.(E) 

actions that utilize permanent 

solutions and altemative 

treatment technologies.(C) 
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Conclusion. The No Action alternative will be carried into 


detailed analysis as required by the NCP. It will serve as the 


baseline for comparison with other MM alternatives. 


12.2.3.2 MM-2: Containment 


This alternative was eliminated from further consideration in 


Section 12.1 because its objective and components are nearly 


identical to those delineated under the Source Control 


alternative (SC-2). 


12.2.3.3 MM-3: Biological Treatment 


Description. The biological treatment alternative requires that 


the ground water from the contaminated area be extracted for 


treatment. Extraction wells have been installed to intercept the 


source area ground water near the complex and near the center of 


contamination in the Zone 1 area. The treatment facility 


location would be selected primarily based on physical 


constraints and proximity to the extraction system. 


Biological treatment involves bringing the active microbial 


growth in contact with the extracted ground water. A variety of 


microorganisms, in the presence of oxygen, convert the 


biodegradable organics into nontoxic and less toxic forms. 


(Anaerobic treatment was not evaluated due to the potential 


toxicity of the influent TCE concentration. In addition, it is 


a more difficult form of biological treatment to operate. The 


disposal of the anaerobic sludge may be difficult also.) 


The biological culture, which may consist of bacteria, fungi, 
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algae, and protozoa, requires energy and carbon as well as 


numerous inorganic ions to remain viable. The basic ingredients 


needed for biological treatment are (1) mixed populations of 


active microorganisms, (2) good contact between the 


microorganisms and ground water, (3) availability of oxygen, (4) 


availability of nutrients, and (5) maintenance of other favorable 


environmental conditions, such as temperature, pH, and sufficient 


contact time. 


The equipment required for biological treatment depends on the 


carbon and nutrient source (i.e., influent characteristics), 


solids separation requirements (i.e., separation of biomass from 


waste stream), sludge process control restrictions and effluent 


organic characteristic requirements. Reactor selection, such as 


a suspended growth (aeration tanks) or attached growth (rotating 


biological contractor system), can be made only after bench and 


pilot tests are performed, the treatability of the waste stream 


is confirmed, and an appropriate biomass culture is identified 


and isolated. 


It is important to note that any TCE which is adsorbed onto the 


substrate mass prior to its metabolism will be present in the 


sludge generated from the associated solids separation process. 


Therefore, some of the contaminants in the ground water could be 


transferred to a solid medium, the sludge, and potentially back 


into any liquid that may contact the sludge in the future. 


To provide the proper environment for the biological treatment of 


ground water, which is deficient in base nutrients such as 


nitrogen and phosphorus under natural conditions, would require 


significant process control (i.e., adding the correct balance of 
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nutrients, controlling system pH and temperature, etc.). TCE 


does not serve as a primary growth substrate for microorganisms 


and is biodegraded under aerobic conditions only through a 


process known as cometabolism or cooxidation (Little, et al., 


1988; Roberts, et al., 1989). Limited work has been completed in 


the engineering application of cometabolism systems to remediate 


TCE contaminated ground water (McFarland, et al., 1992). In 


addition, the reported efficiency of biological treatment of TCE 


containing wastewater is approximately 38 percent (U.S. EPA, 


1985a). 


Screening Evaluation. (See Figure 12-14). 


The major advantage of the Biological Treatment alternative would 


be a permanent reduction in the volume, toxicity, and mobility of 


the contaminants. It would be consistent with SARA's emphasis to 


utilize permanent solutions and alternate treatment technologies. 


It also could be implemented with minimal disturbance and low 


risk to workers. 


The major disadvantage of this alternative would be the lack of 


design information, that it is not a proven technology and its 


effectiveness in the site-specific environment is unknown. Bench 


and pilot scale studies would be needed to determine the 


effectiveness. There would be difficulty associated with the 


design and implementation of a ground-water pumping system and 


control of ground-water flow. Costs would be high for long-term 


operation and maintenance of extraction and treatment systems and 


environmental monitoring. 
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• GROUND-WATER PUMPING 

Effectiveness 

Advantages 

Provides reduction of existing 
risk.(B) 

Reduces toxicity, 
mobility and volume of 
contaminants. (C) 

Disadvantages 

Will not reduce future risks 
associated with all off-site deep 
bedrock ground water. (F) 

Loss of volatile organics from 
biological treatment process can 
pose some localized air 
pollution and a health hazard 
to field personnel.(D) 

Bench and pilot scale studies 
would be needed to determine the 
effectiveness of biological 
treatment altemative. 

(A) SARA Factor 

Figure 12-14 

Screening of Altematives 

Migration Management 


MM-3 Biological Treatment 

Feasibility Study Report 


Linemaster Switch Corporation 

Woodstock, Connecticut 


December 1992 
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Implementability 

Advantages 

Pumping operational flexibility is 
high since pumping rates can be 
modified to adjust the flow rate. 

Pumping system performance is 
generally good provided the wells 
are properly designed and 

maintained. 

Oood availability of necessary 
equipment. 

Disadvantages 

Difficulty associated with the 
design and implementation of a 
ground-water pumping system ii 
fractured bedrock. (F) 

Control of ground-water 
flow in all media may be 
difficult to obtain.(F) 

Community response 
uncertain. 

Not consistent with 

existing interim 

treatment system 
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Cost 

Advantages 

None. 
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Long-term operation and 
maintenance costs associated 
with both the ground-water 
extraction and treatment 
systems.(E) 

Costs associated with O&M and 
environmental monitoring 
systems.(B) 

Off-gas treatment may be 
required. 

Disposal of residuals required. 
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Conclusion. The effectiveness of TCE removal through biological 


cometabolism can be confirmed only through innovative bench and 


pilot experimentation. This would require extensive testing and 


a lengthy trial period to confirm the treatment effectiveness. 


Also, management of residuals, the difficulty of predicting the 


influent concentration of VOCs, and the need for more complex 


operation control equipment and personnel makes the ex-situ 


biological treatment option more difficult to implement with less 


certainty of success. Therefore, this alternative will be 


eliminated from further consideration. 


12.2.3.4 MM-4: Air Stripping/Carbon Adsorption 


Description. Air stripping is a proven technology well suited 


for the removal of VOCs from contaminated water. This process 


promotes transfer of VOCs from the aqueous phase to the gaseous 


phase. Removal efficiencies of TCE can exceed 99 percent, 


depending on the operating parameters (e.g., air-to-water ratio). 


A countercurrent packed tower is the most commonly used air 


stripping unit, though other configurations have been utilized 


successfully. Water is distributed over the top of the unit, 


while air is forced upward through the bottom. Loosely-fitted 


packing material serves to increase the air/water interface area 


to provide maximum mass transfer. Key factors that influence 


process performance include air-to-water ratio, type of packing 


material, water temperature, surface hydraulic loading, and 


column height. Granular activated carbon (GAC) filters would 


treat the liquid phase effluent from the air stripping unit. GAC 


filters provide adsorptive capability to remove any remaining 


VOCs to meet drinking water standards as required by the CT DEP 
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in GA classified areas. Discharge from the treatment system 


would be to the on-site Pond 3. 


Screening Evaluation. (See Figure 12-15). 


The advantages of the Air Stripping/Carbon Adsorption alternative 


include reducing the existing risk by reducing the mobility and 


volume of the contaminants. This technology is an effective and 


proven method of treatment. There is a good availability of 


material and services and well defined development and 


construction costs. 


The disadvantages of this alternative include potential health 


and safety risks associated with air emissions from highly 


volatile contaminants. There are long-term operation and 


maintenance costs associated with both ground-water extraction 


and treatment. There are also long-term environmental monitoring 


costs. There also will be costs associated with the disposal of 


the spent carbon. 


Conclusion. The use of air stripping combined with carbon 


adsorption can be an effective way of removing contaminants from 


ground water. This alternative also is compatible with the 


existing on-site Interim Treatment System. This alternative will 


be retained for detailed analysis. 


12.2.3.5 MM-5: UV/Oxidation/Carbon Adsorption. 


Description. The UV/Oxidation process uses a controlled 


combination of ozone or hydrogen peroxide and ultraviolet light 


to induce photochemical oxidation of organic compounds. Ozone 
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MM-4 Air Stripping/Carbon Adsorption 
Feasibility Study Report 


Linemaster Switch Corporation 

Woodstock, Connecticut 


December 1992 
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Implementability Effectiveness 	 Cost 

Advantages Advantages 	 Advantages 

Provides reduction of existing Pumping operational flexibility is Well defined development and 
risk. high since pumping rates can be construction cost. 
(B) 	 modified to adjust the flow rate. 

Reduces mobility and volume of Pumping system performance is 
contaminants.(C) generally good provided the wells 

are properly designed and 
maintained. 

Effective and proven method of Oood availability of necessary 
treatment. equipment for ground-water 

treatment. 

Disadvantages 	 Disadvantages Disadvantages 

Will not reduce future risks Difficult associated with the Long-term operation and 
associated with all off-site deep design and impl«m«Btation of a maintenance costs associated 
bedrock ground w8ter.(F) ground-water pumping system ii with both the ground-water 

fractured bedrock. (F) 	 extraction and treatment 
systems. (E) 

Potential health and safety risks Control of ground-water Costa associated with OdkM and 
associated with air emissions from flow in all media may be environmental monitoring 
highly volatile contaminants.(D) difficult to obtain.(F) systems.(E) 

Community response Off-g»s treatment may be 
uncertain. required. 

Disposal of air treatment 
activated carbon may require 
hazardous waste permit. 

(A) - SARA Factor 
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alone can break down some organics, but generally is an 


ineffective oxidant of halogenated organics under conditions 


normally required for drinking water treatment or for 


disinfecting wastewaters. Oxidation of organic species to carbon 


dioxide, water, etc., however, is possible if the ozone dosage 


and contact times are sufficiently high. 


A typical, continuous-flow, UV/Oxidation system consists of an 


oxygen or air source, an ozone generator or a hydrogen peroxide 


feed system, a UV/oxidation reactor, and an ozone decomposer. 


Flow patterns and configurations are designed to maximize 


exposure of the ozone-bearing wastewater to the UV radiation that 


is supplied by an arrangement of UV lamps. Typical reactor 


designs range from mechanically-agitated reactors to spray, 


packed, and tray-type towers. Reactor gases are passed through 


a catalytic decomposer, which converts the remaining ozone to 


oxygen and destroys any volatiles; after which they are 


discharged. 


UV/Oxidation technology has effectively oxidized various 


aliphatics, benzene derivatives, pesticides and halogenated 


organics, such as TCE. The UV/Oxidation process, however, is 


considered an innovative technology, even though several 


commercial systems have been installed and tested. Sufficient 


information exists however, to verify that the method likely is 


suitable for the conditions present at the Linemaster site. 


The treatment system arrangement would be similar to the air 


stripping system. Since the UV/Oxidation process is destructive 


technology, there would be no requirement for disposal of 


residuals. The primary advantage of this method is that no off
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gas treatment would be required because the contaminants are 


destroyed rather than transferred to another medium (air). 


Screening Evaluation. (See Figure 12-16^. 


The major advantage of the UV/Oxidation alternative is the 


reduction of risks through the permanent reduction in toxicity, 


mobility, and volume of the contaminants. Pumping operation is 


flexible and pumping system performance is generally good 


provided the wells are properly designed and maintained. 


The disadvantages of this alternative include the need to conduct 


bench and pilot scale studies to determine the effectiveness of 


this treatment alternative. This alternative is not consistent 


with the existing Interim Treatment System and the construction 


cost Would be higher. In addition, O&M costs would be much 


higher due to the energy requirements to operate the UV lamps and 


the cost of the hydrogen peroxide as the oxidant. There also 


would be long-term environmental monitoring costs. 


Conclusion. The combined use of UV/oxidation and carbon 


adsorption can be an effective technology to remove organic 


compounds. This alternative will be retained for detailed 


analysis. 


12.2.3.6 MM-6 Extraction/Disposal 


Description. Contaminated ground water would be extracted and 


discharged directly to the Putnam POTW. The treatment plant uses 


a typical suspended growth activated sludge system. The most 


recent annual flow rate available is 1.2 million gallons per day 
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(MGD). The plant is designed to treat 2.5 MGD. According to the 


plant operator, the plant experiences extraneous flow from 


infiltration (up to 40 percent of the average daily flow) in wet 


weather. No inflow sources were noted. There may not be 


sufficient capacity, however, in the Peake Brook Road pumping 


station. The plant has the hydraulic capability to pass the 


potential additional flow from a ground-water extraction system. 


As discussed under MM-3, Biological Treatment, the additional 


flow would not augment the effectiveness of the biologic process. 


Discharge of the effluent is to the Quinebaug River which is 


classified as C/Bc. The classification indicates the goal of the 


CT DEP is to upgrade the water quality of the river. Discharge 


of an effluent potentially containing VOCs would not be 


consistent with this goal. 


Sludge is processed via filtration to achieve a 25 percent cake 


solids, and is disposed of at the Putnam landfill. If the TCE 


were present in the sludge, disposal in the landfill may not be 


a viable option. 


Screening of Evaluation. (See Figure 12-17). 


The major advantage of the Extraction/Disposal alternative would 


be the low O&M costs in comparison to other alternatives. There 


also would be a reduction in the existing risks on-site. 


Standard construction procedures, equipment and materials are 


readily available. 


The disadvantages include non-compliance with chemical-specific 


ARARs and no significant reduction in toxicity or volume of 


contaminants. Also, VOCs would be volatilized to a high degree, 


12-28 


86088\DLB0622D.WP 

recycled paper 

http:86088\DLB0622D.WP


Fuss&O'Neilllnc. 

Figure 12-17 
Screening of Alternatives 
Migration Management 

MM-ti Extraction/Disposal 
Feasibility Study Report 

Linemaster Switch Corporation 
Woodstock, Connecticut 

December 1992 

DRAFT 
REV. 1.0120192 

TT'^TrTrT' 

s r r  a ACTION \  ' OfsiviaM::̂  

• GROUND-WATER 
PUMPING 

• P .aT.W • MULTILEVEL MONITORING WELLS 
• PERIODIC MONITORING 

Effectiveness 

Advantages 

Provides reduction of existing 
risk.(B) 

Disadvantages 

Extracted ground water discharge 
directly to P.O.T.W without 
p r e t r e a t m e n t may r e q u i r e 
discharge impact analysis and 
treaUbility study.(O) 

Does not provide permanent or 
significant reduction in toxicity or 
volume of contaminants since no 
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approval unlikely. 

Difficulty associated with the 
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a ground-water pumping 
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flow in all media may be 
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replacement of pumping. 

Costs associated with operation 
and maintenance of environmental 
monitoring systems.(B) 
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only in a different location. Extracted ground water may require 


discharge impact analysis and a treatable study before discharge 


to a P.O.T.W. This alternative also would require a pump station 


and long distance piping system. Federal and state approval of 


this alternative would be unlikely. 


Conclusion. This alternative will be eliminated from further 


consideration because it is inconsistent with SARA's emphasis to 


prefer remedial actions that utilize permanent solutions and 


alternative treatment technologies. It transfers the 


contaminants from the Town of Woodstock to the Town of Putnam. In 


addition, the Putnam POTW is located approximately five miles 


from the Linemaster site, so the pipe line construction would be 


very costly, and more than one pumping station may be required. 


12.2.4 Alternative Screening Summarv 


Twelve source control alternatives were evaluated through the 


initial and secondary screening. Three alternatives 


Vitrification, Solidification, and Solvent Extraction were 


screened out during the initial screening due to an inability to 


treat the site-specific contaminants. Nine remaining 


alternatives were subdivided into non-removal alternatives and 


removal alternatives. The Landfilling alternative was eliminated 


because it is not consistent with the requirements of SARA. 


Off-site Incineration was eliminated due to the cost and 


uncertainty of the capability of the potential receiving 


facilities to process all the soil in a timely manner. In 


addition, a permanent solution may not be achieved due to the 


inability to remove contaminated soil around and underneath the 


building. A summary of the initial and secondary screening of 
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the Source Control alternatives is presented in Table 12-1. As 


a result of the screening, seven alternatives are retained for 


the detailed analysis as shown in Table 12-3. 


The summary of the screening of the six Migration Management 


alternatives is shown in Table 12-2. Containment (MM-2) was 


combined with SC-2 (Containment). Biological treatment and 


Extraction/Disposal were eliminated based on technical 


considerations, implementability and cost effectiveness. A 


summary of the screening of Migration Management alternatives is 


included in Table 12-3. As a result of the screening, three 


alternatives are retained for the detailed analysis. 
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SUMMARY OF SCREENING OF REV. 1.0 120192 

SOURCE CONTROL ALTERNATIVES 
FEASIBILITY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 
WOODSTOCK, CONNECTICUT 

DECEMBER 1992 

ACTION LIMITING EFFECTIVENESS IMPLEMENTABILITY COST STATUS 
CHARACTERISTICS 

No Action None Handles Volume Low TSD Availability NA Captial Low Retained 
SC-1 Reliability Low Equip. & Resources High O&M Low 

Protectiveness Low 
Corrtainniwit None Handles Volume High TSD Availability NA Capital Low Retained 

SC-2 Reliabillty Low Equip. & Resources High O&M Low 
Protectiveness Low 

Vacuum Keep water Handles Volume High TSD Avallablltty High Capital Low Retained 
Extraction table below Reliability Medium Equip. & Resources High O&M Low 

SC-3 work zone Protectiveness Medium 
Air Soil less Handles Volume High TSD Availability Medium Capital Low Retained 

Sparging permeable Reliability Medium Equip. & Resources High O&M Low 
SC-4 Protectiveness Medium 

In-SItu Soils are Handles Volume Medium TSD Availability Medium Capital Medium Retained 
Biodegradation devoid of nutrients Reliability Low Equip. & Resources High O&M Medium 

SC-S Medium 

On-SHa Excavation Handles Volume Low TSD Availability Medium Capital High Retained 
Incineration required Reliability High Equip. & Resources High O&M High 

SC-6 Protectiveness High 

Thermal Excavation Handles Volume Medium TSD Availability Medium Capital High Retained 
Stripping required Reliability Medium Equip. & Resources High O&M Medium 

SC-7 Protectiveness High 

Off-Site Excavation Handles Volume Medium TSD Availability Medium Capital High Eliminated 
IncinwAuon required Reliablllty High Equip. & Resources High O&M Low 

sc-e High 

Off-Stte Excavation Handles Volume Medium TSD Availability Medium Capital High Eliminated 
LandfHI required Reliablllty Low Equip. & Resources Low O&M Low 
sc-e Protectiveness Medium 
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TABLE 12-2 DRAFT 

SUMMARY OF SCREENING OF REV. 1.0120192 

MIGRATION MANAGEMENT ALTERNATIVES 

FEASIBILITY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 

DECEMBER 1992 

ACTION LIMITING EFFECTIVENESS IMPLEMENTABILITY COST STATUS 
CHARACTERISTICS 

No Action None Handles Volume Low TSD Availability NA Captial Low Retained 
MM-1 Reliability Low Equip. & Resources High O&M Low 

Protectiveness Low 
Containment Fractured Bedrock Handles Volume High TSD Availability NA Capital Medulm Combined with 

MM-2 Aquifer Reliability Low Equip. & Resources Medium O&M Low SC-2 

Protectiveness Low 
Biological Nutrient Source- Handles Volume High TSD Availability NA Capital Medium Eliminated 

MM-3 Sludge Generation Reliability Low Equip. & Resources High O&M Medium 
Protectiveness Low 

Air Off-Gas Handles Volume High TSD Availability N/A Capital Medium Retained 
Stripping Treatment Reliability High Equip. & Resources Medium O&M Low 

MM-4 Protectiveness Medium 

UV/OxIdation Power Handles Volume High TSD Availability NA Capital Medium Retained 

MM-5 Requirements Reliabillty High Equip. & Resources Medium O&M High 
Protectiveness High 

Discharge to Capacity Handles Volume High TSD Availability NA Capital Medium Eliminated 
POTW Future Upgrade RaUabillty High Equip. & Resources High O&M Medium 
MM-6 Protectiveness Low 
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TABLE 12-3 


TECHNOLOGIES RETAINED 

FEASIBILITY STUDY REPORT 


LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 


DECEMBER 1992 

DESIGNATION TECHNOLOGY 

Source Control 

SC-1 No Action 

SC-2 Containment 

SC-3 Vacuum Extraction 

SC-4 Air Sparging 

SC-5 In-situ Biodegradation 

SC-6 On-site Incineration 

SC-7 Thermal Stripping 

Migration Management 


MM-1 No Action 


MM-4 Air Stripping/Carbon 

Adsorption 


MM-5 UV/Oxidation/Carbon 

Adsorption 


1 2 - 3 1 
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13.0 DETAILED EVALUATION OF SOURCE CONTROL ALTERNATIVES 


The detailed analysis of the Source Control alternatives is 


intended to provide sufficient information concerning a range of 


proposed remedial actions to select a single remedy that meets 


the following CERCLA requirements: 


• protective of human health and the environment 


• attains ARARs (or provides a basis for seeking a waiver) 


• cost-effective 


• permanent	 solution that uses alternative treatment 


technologies or resource recovery technologies to the 


maximum extent practicable 


• preference for treatment that reduces toxicity, mobility, 


or volume as a principal element 


This section represents a detailed evaluation of SC alternatives 


that remained after the initial screening (see Section 12.0). 


Seven SC alternatives are evaluated as follows: 


Alternative	 Alternative Description 


SC-1 No Action 


SC-2 Containment 


SC-3 Vacuum Extraction 
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SC-4 Air Sparging 


SC-5 On-site Incineration 


SC-6 In-situ Biodegradation 


SC-7 Thermal Stripping 


The evaluation of each alternative includes a detailed 


description of the technology used, specific components, and 


proposed design specifications. Anticipated work activities are 


summarized and graphics are included to depict process flows and 


the orientation of equipment. The description is followed by an 


assessment of the following nine evaluation criteria: 


• short-term effectiveness 


• long-term effectiveness and permanence 


• reduction of toxicity, mobility, or volume 


• implementability 


• cost 


• compliance with ARARs 


• overall protection of human health and the environment 


• state acceptance 
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•	 community acceptance 

The first five criteria constitute technical, cost, 


institutional, and risk concerns. Compliance with ARARs and 


overall protection of human health and the environment are 


threshold criteria that reflect statutory requirements. The 


final two criteria, state acceptance and community acceptance, 


were evaluated on the basis of information available at the time 


of the detailed analysis. 


At present, public perception of the six SC alternatives is not 


known. State and community acceptance will be addressed below 


and will apply to all seven SC alternatives. 


• State Acceptance.	 The EPA and Linemaster have kept the 


State informed of progress at the site. State comments 


will be received after review of the Draft FS. They will 


be incorporated into later revisions of this document and 


the Record of Decisions (ROD). 


• Communitv Acceptance.	 To date, the community has not 


been informed of proposed remedial actions at the site. 


A 30-day period will be provided for public comment 


following the release of the Draft Final FS. Comments 


received at that time will be incorporated into the 


Responsiveness Summary, an integral part of the ROD. 
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13.1 Alternative SC-1: No Action 


13.1.1 Description 


The objective of the SC No Action alternative is to restrict 


human access to the Zone 1 area, and to minimize human dermal 


contact with contaminated soils. A fence, with warning signs 


posted at appropriate intervals, would be maintained around 


portions of the perimeter of Zone 1, as shown in Figure 13-1. to 


restrict access to the area. The fence will be constructed to be 


architecturally appropriate with the other Linemaster facilities. 


Daily inspection of the fence will identify breaches in a timely 


manner. The area where exposure is not possible, such as inside 


the production facility and in the parking lots, will not be 


fenced. Access to these areas will continue. 


An environmental monitoring program will be implemented to assess 


migration and natural attenuation of the soil contaminants. 


Monitoring programs will include soil sampling in the Zone 1 area 


and downgradient from Zone 1. A minimum of six soil samples will 


be collected annually and analyzed for VOCs, SVOCs, and HSL 


metals. 


This alternative will result in contaminants above health-based 


levels remaining on-site. Therefore, CERCLA (as amended) 


requires that the site must be reviewed every five years. Data 


collected as part of the monitoring program will be evaluated 


during the five-year review. Recommendations for potential 


remedial actions will be formulated at the conclusion of the 


review. 
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Institutional controls will have to be implemented to control 


future expansion into the Zone 1 area. These controls would be 


drafted, implemented, and enforced primarily through Linemaster 


and local officials. The major items associated with this 


alternative are as follows: 


• maintain fence and warning signs 


• establish institutional controls	 (e.g., deed and land 


restrictions) limiting area use 


• perform daily security inspection 


• conduct	 annual soil sampling to monitor contaminant 


concentrations and migration 


• conduct educational programs, including pubic meetings 


and presentations, to increase public awareness 


• perform site review every five years 


13.1.2 Short-term Effectiveness 


This evaluation criterion addresses the effects of the 


alternative during the construction and implementation phase of 


the remedial action. This alternative provides only a minimal 


response action (i.e., fences, warning signs, and environmental 


monitoring). It is not expected that threats to the community 


and workers will be encountered. However, workers should follow 


safe working practices and wear protective clothing where or when 


appropriate. It is anticipated that several weeks will be 
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required to complete installation of the appropriate fence and 


warning signs. 


13.1.3 Long-term Effectiveness and Permanence 


The No Action response would result in minimal improvements to 


human health and environmental risks, but only after decades of 


natural degradation and dispersion. As was discussed in Section 


12.2.1.1, remediation of the saturated till in the Zone 1 area 


through natural attenuation could take from 50 to 1800 years 


depending on the actual subsurface conditions. It cannot be 


assumed that contaminant levels will decrease to levels 


considered protective of public health; therefore, health risks 


may not be mitigated. 


If managed properly, the combination of controls (i.e., public 


awareness, security, fence, and warning signs) would minimize the 


potential for human dermal contact. Breakdown of controls (e.g., 


fence breaches) would increase the possibility of exposure to 


contaminants. Daily security inspections and timely repairs will 


be adequate to maintain the security of the area. 


Environmental risks would be expected to remain because the 


source area soil would not be removed or disturbed. 


13.1.4 Reduction of Mobility. Toxicity, and Volume 


This alternative would not result in any reduction in the 


mobility, toxicity, or volume of contaminants. 
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13 .1 .5 Implementab i l i ty 

Technical Feasibilitv. Installation of fencing and posting of 


warning signs are simple construction tasks. Local contractors 


and necessary materials are readily available. Restricting 


access to the area would not interfere with the ability to 


perform future remedial action. Maintenance and repair of the 


fence and warning signs, and establishment of a soil monitoring 


program are tasks that are easily implemented. 


Administrative Feasibility. Implementation of this alternative 


would require institutional controls to restrict land use. 


Considerable long-term institutional management would be 


associated with this alternative because contamination would 


remain on-site and reviews, initiated by the EPA, would be 


necessary every five years. Annual sampling events, and public 


educational programs (e.g., public meetings, workshops) would 


require administrative and regulatory participation. 


Availability of Services. Fencing, signs, and security services 


are locally available in the Woodstock area. 


13.1.6 Cost 


In the RI/FS guidance document (US EPA, 1988b) it is suggested 


that the period of performance for costing purposes should not 


exceed 30 years. This maximum period was selected due to the 


complex nature of the site and the difficulty anticipated in 


remediating the fractured bedrock aquifer. 


The cost presented for this alternative and all subsequent 
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alternatives is a preliminary opinion of cost based on conceptual 


design concepts. As such the should be used for planning, 


evaluation, and comparison purposes only. 


The total 30-year present worth cost of the SC-1 alternative is 


estimated at $1,443,500 (Table 13-1). This cost includes the 


present worth of the capital cost, $53,500, annual operating 


costs of $76,500 (for site monitoring and ground-water sampling 


and analysis) and six five-year reviews at a cost of $21,000 per 


review. The five-year review would involve data interpretation, 


reassessment of risks and public meetings. 


13.1.7 Compliance with ARARS 


Under SC-1, the No Action alternative, limited activity (e.g., 


fences, institutional controls) will take place to prevent 


contact with the Zone 1 area. As discussed in Section 11.3.2, 


until the Risk Assessment is complete, the chemical-specific 


ARARs for the soil are the Connecticut drinking water standards. 


This is because ground water in the area is classified as GA by 


the CT DEP. As such, DEP, lacking a site-specific risk 


assessment, applies ground-water quality standards to soil 


contamination concentrations. Because no remediation will occur 


under this alternative, compliance with the chemical-specific 


ARARs of MCL-based levels under the SDWA, RCRA, Connecticut 


Standards for Quality of Public Drinking Water, or Connecticut 


Water Quality Standards for ground water will not be attained. 


Because no activities other than fencing will occur under this 


alternative, there are no location-specific ARARs for the 


associated activities. 
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CAPITAL EQUIPMENT 

COST 

PRESENT WORTH 
COST 

Zone 1 Security Fence $30,000 

SUBTOTAL CAPITAL COST 
C0NTINGENCY(15%) 
TOTAL CAPITAL COST 

30,000 
4,500 

$34,500 

ANNUAL O&M COSTS 

Weekly Security Checks 
Sampling and Analysis 

$1,500/yr 
75,000/yr 

TOTAL ANNUAL O&M $76,500 

PRESENT WORTH O&M - ASSUME 30 YEAR PERIOD 
AND 4% DISCOUNT RATE 

$1,323,000 

FIVE YEAR REVIEWS 

Data Analysis and Report Preparation 

Public Meetings 
$15,000 

6,000 

TOTAL FIVE YEAR REVIEW COSTS/5 YRS $21,000 

PRESENT WORTH OF REVIEW COSTS - ASSUME 6 REVIEWS 
OVER 30 YEARS AND A 4% DISCOUNT RATE 

$67,000 

REPLACEMENT COST OF FENCE 19,000 

PRESENT WORTH OF ALTERNATIVE $1,443,500 
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Action-specific ARARs associated with this alternative include 


RCRA regulations pertaining to RCRA facilities, TSCA regulations, 


OSHA regulations for federal safety standards, and DEP Hazardous 


Waste Regulations. OSHA requirements would be met during fence 


installation. Compliance would not be achieved however, with the 


RCRA closure/post closure regulations which require the 


installation of a specially designed final cover. Although the 


building and asphalt in the parking areas provide an impervious 


cap, they do not meet the requirements for a long-term, low 


maintenance impermeable cap. 


13.1.8 Overall Protection of Human Health and the Environment 


This alternative would not result in a significant improvement to 


the protection of human health and the environment over baseline 


conditions as described in the risk assessment. A security fence 


would be marginally effective at preventing human exposure to 


Zone 1 contaminants migrating beyond the site boundary. 


Terrestrial organisms would continue to be exposed to surface 


soil. 


13.2 Alternative SC-2: Containment 


13.2.1 Description 


The containment alternative involves placing an impervious, 


multi-media cap over the portion of Zone 1 not already covered by 


impervious surfaces. A large part of Zone 1 is located 


underneath the building and paved areas. The cap would be used 


to reduce infiltration of precipitation into the soil and 


eliminate erosion. The impermeable cap would reduce the amount 
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of contamination migrating from the area to ground-water sources. 


The cap also would reduce the risk to human health associated 


with direct contact and accidental ingestion of contaminated 


soil. 


In addition, a ground-water extraction system would be 


implemented to control the flow of contaminated ground water from 


the site. As was discussed in the RI, there is a strong downward 


migration tendency in the Zone 1 area. As a result, an 


impervious cap alone will not stop the movement of contaminants 


into the bedrock aquifer from the overburden. Consequently, the 


existing interim removal system, at a minimum, would be 


incorporated as a component of the containment option. 


The cap would be constructed over an area of approximately 12,100 


square feet (sf) (Figure 13-2) . The cap would be four feet thick 


and consist of three layers of materials (Figure 13-3). The 


construction of the cap would involve site preparation, 


excavation of existing soil, installation of the cap, and long-


term maintenance. 


The proposed cap would reduce infiltration into the Zone 1 area. 


Although the Zone 1 area currently is covered with a polyethylene 


barrier, the material is fragile and is not tight around the 


numerous monitoring wells. While not extremely permeable, the 


Zone 1 area soils are subject to seasonal water table elevation 


fluctuations. The reduction in infiltration that would result 


from the construction of the cap would decrease the rate at which 


contaminants would be able to migrate. There would be less water 


and, consequently, less head available to drive the migration. 
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Site Preparation 


The area for the cap installation would extend beyond the limits 


of the Zone 1 area to assure no leakage under the cap at the 


periphery. Fencing and signs would be needed to keep people out 


of the work zone that also would be an exclusion zone. Only 


those with 40-hour OSHA health and safety training would be 


allowed within the exclusion zone. Steps would need to be taken 


to preserve the existing wells inside the area designated for 


capping. 


Excavation of Existing Soils 


The area proposed to be capped is adjacent to the existing 


facility. To continue current operations it is necessary to 


maintain the existing elevations as nearly as possible. This 


would require excavation of approximately four feet of soil in 


preparation for the proposed cap. The estimated volvime of soil 


that would be excavated is approximately 2,300 cubic yards. Much 


of the soil that will be excavated will be free of or contain 


very low contaminations of VOCs. It has been assumed, however, 


that the approximately 3 00 cy of soil located within the area of 


Zone 1 outlined in Ficmre 13-2 as having VOCs detected in the 


0 - 4 foot stratum will require off-site disposal. The 


concentrations of VOCs generally low, except in the vicinity 


boring B-7 which is approximately 70 feet downgradient of the 


former dry well. It is likely there was no soil removal this far 


from the dry well. As discussed in Section 1.5 of the RI, there 


were periodic overflows of the dry well and there probably were 


discharges of TCE contaminated water to the surface soil. Little 


horizontal migration occurred in the upper subsurface because of 
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the low hydraulic conductivity of the native till as is discussed 


in Section 9.2.4.5. 


Installation of the Cap 


The bottom layer of the cap would be a two foot thick layer of 


soil with a permeability of less than 10"' cm/sec. Clean, 


excavated soil may be blended with imported material to achieve 


the required permeability. A synthetic liner would be placed 


over this soil layer to assure the prevention of infiltration for 


the foreseeable future. A one foot thick layer of fine sand with 


a permeability greater than or equal to 10"' cm/sec would be 


placed above the liner to drain infiltrating water off the cap. 


A final one foot layer of topsoil would be placed above the sand. 


Filter fabric would be placed between the top soil and sand to 


keep the soils separate and prevent piping (the migration of 


finer grained soil into coarser soil below). The topsoil would 


be seeded, fertilized, and mulched. The vegetation would provide 


stability to reduce erosion of the cap. Erosion would be 


controlled during construction with haybales/siltation fences and 


erosion control fabrics. A minimum slope of two percent would be 


maintained on the cap to direct water off the cap and prevent 


ponding. 


The vegetation selected for the cap should be resistant to 


erosion, a strong competitor with other undesirable vegetation, 


and possess a root depth that will not impact the low 


permeability layer. The area was grassed prior to the current 


activities. It would be seeded when the construction is 


complete. 
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Surface Water Management 


It is anticipated that the current variable (6-10 percent) grade 


in the Zone 1 area will be maintained after construction of the 


cap. Decreasing the grade would necessitate an excessive amount 


of fill and result in the need for a retaining wall where the 


off-grading meets the access drive. Currently, runoff flows 


generally northeasterly from the Zone 1 area overland to a catch 


basin located north of the Interim Removal Treatment System 


building or to a drainage ditch along the southerly side of the 


east access driveway. The catch basin discharges to this ditch 


and the ditch outlets near MW-7. Ultimately, the run-off reaches 


Pond 2 and Mill Brook (refer to Figure 9-2). Because the area in 


which the remedial activities would occur is less than five 


acres, a General Permit for stormwater discharge would not be 


required under either the Federal or Connecticut regulations. 


Construction of the cap will maintain four feet of cover over the 


existing subsurface soils. Most of the TCE occurrence is in the 


deeper till layer greater than eight feet below grade. Some 


erosion will occur until a vegetative cover is re-established. 


Linemaster maintenance personnel would repair areas of erosion 


immediately after they occur which will eliminate any opportunity 


for exposure of contaminated soil. 


Long-Term Maintenance 


Inspection of the cap would be done quarterly to check for 


erosion, intrusion by burrowing animals or deep rooted plants, 


seeps, proper slopes, ponding, and vegetative cover. The 


vegetation would be mowed in accordance with normal maintenance 
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activities. Also, ground-water elevations and quality will be 


monitored on a quarterly basis to help verify the integrity of 


the cap. 


13.2.2 Short-Term Effectiveness 


The public would be at minimal risk during construction of the 


cap. Construction activities would be performed to minimize the 


disturbance of contaminated soil. Additional shallow borings 


would be conducted and soil samples analyzed to verify the depth 


at which contamination is encountered. Fences and warning signs 


would be erected to keep people away from the work area. Air 


monitoring would be mandatory during excavation of the existing 


soil and all workers would be required to have OSHA hazardous 


waste operations training. Workers would have appropriate 


personal protective equipment (PPE) depending on the levels of 


contaminants in the soil or air. PPE would include proper boots, 


gloves, tyvek suits, and respirators if necessary. Construction 


of the cap would take an estimated three to four months. 


13.2.3 Long-Term Effectiveness and Permanence 


Impermeable caps have a minimum design life of 20 years and with 


conscientious inspection and maintenance, a life of 30 to 50 


years could be expected. Environmental uncertainties such as 


severe weather, excessive or deficient annual precipitation, wide 


winter temperature variations producing freeze/thaw cycles and 


precipitation infiltration can shorten the life of the cap. The 


cap would eliminate the risk of direct contact or accidental 


ingestion of contaminated soil. The cap would reduce erosion of 


the soil and would reduce infiltration of precipitation into the 
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soil. Over the long-term, the cap would help reduce the amount 


of contamination migrating from the soils into the ground water. 


13.2.4 Reduction of Toxicity. Mobilitv. and Volume 


A cap would reduce the mobility of the contaminants but would not 


reduce the toxicity or volume. The multi-media cap would be 


installed over contaminated soil forming a physical barrier to 


minimize potential exposure. The cap also would reduce mobility 


via surface-water runoff and ground-water migration, to a minor 


degree. Mobility would not be reduced permanently and could 


increase as the cap deteriorates. The cap would be effective in 


reducing the migration of ground-water contaminants by reducing 


infiltration. The contaminants would remain in the soils, 


however, and pose a possible threat in the future. 


13.2.5 Implementability 


Technical Feasibility. A multi-media cap is a proven and 


reliable technology that prevents erosion and reduces 


infiltration. Caps can be constructed easily over varying 


terrains in a short time. The Linemaster site slopes gradually 


away from the production facility in all directions thereby 


facilitating the installation of the cap. The only construction 


difficulties anticipated are the care that must be taken to 


preserve the existing monitoring wells and existing utilities 


(especially a high voltage, buried power line) that pass through 


the Zone 1 area. 


The performance of a multi-media cap generally is excellent for 


the first 20 years after installation, after which its integrity 
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may diminish. At that point more frequent inspection and 


additional monitoring may be required. 


A future remedial action involving in-situ soil or ground-water 


treatment would not be hindered by the cap. Any disruption of 


the cap could be repaired easily. 


The effectiveness of the cap would be assessed by sampling the 


existing monitoring wells and any new wells that may be necessary 


to evaluate potential migration in all directions. Sampling 


frequency would be consistent with that proposed for evaluation 


of the existing interim treatment system. 


Administrative Feasibilitv. The site is owned by Nancy Blakely, 


who also owns Linemaster Switch Corporation. No coordination 


will be required with any other administrative body to construct 


the cap. No wetlands are involved and no substantive changes to 


the topography or use of the site is contemplated. 


Long-term institutional management would be required because the 


contaminated stratum would remain. Site reviews would be 


required every five years. Site inspections, sampling events and 


public educational programs (e.g., public meetings, work shops, 


etc.) would require administrative and regulatory participation. 


Availability of Services and Materials. Cap installation 


involves well-established construction procedures and local 


construction firms are available to perform the work. If local 


contractors are not qualified to work on a CERCLA site due to 


health and safety considerations, hazardous materials remedial 


action firms would have to be contracted for such work. Several 


13-16 


86088\DLB0527B.WP 

recycled paper 

http:86088\DLB0527B.WP


Fuss&O'Neilllnc. 

DRAFT 

REV. 1.0 120192 


of these firms (e.g., O.H. Materials, Clean Harbors, Sealand, 


etc.) are available to perform work in Connecticut. 


13.2.6 Cost 


The total present worth cost for the SC-2 alternative is 


$1,838,000 as shown in Table 13-2. This includes an initial 


capital expenditure of $429,000 for installation of the fence, 


excavation and disposal of four feet of existing soil and 


installation of the cap. O&M costs would result primarily from 


the required monitoring. The largest percentage of the cost 


results from the long-term sampling and analysis costs. Other 


maintenance activities such as mowing would occur as is done now 


so no significant additional cost is included. 


13.2.7 Compliance with ARARS 


Chemical-specific ARARs for the containment alternative include 


federal and state regulations pertaining to particulate emissions 


(CAA 50 CFR 61 and CT 22a 174-29 and 174-3). These ARARs would 


be attained during remedial actions by refraining from excavating 


contaminated soil and by controlling dust generated from 


construction equipment with water or chemical suppressants. 


Chemical-specific ARARs for drinking water standards will not be 


achieved because the soil would not meet the drinking water 


standards as required by DEP in areas with ground water 


classified as GA. 


Location-specific ARARs for this alternative would involve the 


Connecticut Hazardous Waste Facility Siting Rules. Under the 


SC-2 alternative, the site soils that would be contained would 
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TABLE 13-2 

COST SUMMARY 

SC-2: CONTAINMENT 

FEASIBILITY STUDY REPORT 
% k ^ . > 

LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 

DECEMBER 1992 

CAPITAL EQUIPMENT 

Zone 1 Security Fence 

RCRA CAP 


Excavation 

Transportation and Disposal of 


Contaminated Soil 


Refill 


Topsoil Layer 


Filter Fabric 

Drainage Layer 

Synthetic Liner 


Clay Layer 


Seed, Fertilize, and Mulch 

SUBTOTAL CAPITAL COST 


CONTINGENCY(25%) 


TOTAL CAPITAL COST 


ANNUAL O&M COSTS 

Weekly Security Checks 


Sampling and Analysis 


TOTAL ANNUAL O&M 

PRESENT WORTH O&M - ASSUME 30 YEAR PERIOD 

AND 4% DISCOUNT RATE 

FIVE YEAR REVIEWS 

Data Analysis and Report Preparation 

Public Meetings 

TOTAL FIVE YEAR REVIEW COSTS/5 YRS 

PRESENT WORTH OF REVIEW COSTS - ASSUME 6 REVIEWS 

OVER 30 YEARS AND A 4% DISCOUNT RATE 

REPLACEMENT COST OF FENCE 

PRESENT WORTH OF ALTERNATIVE 

COST 

$30,000 

40,000 

180,000 

4,500 

9,000 

15,000 

10,000 

15,000 

38,000 

1,500 

$343,000 
86,000 

$1,500/yr 
75,000/yr 

$76,500/yr 

$15,000 

6,000 

$21,000 
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PRESENT WORTH 


COST 


$429,000 

$1,323,000 

$67,000 

19,000 

$1,838,000 
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achieve compliance with the ARARs. Soil under the buildings and 


under pavement would not comply with the ARARs because it would 


not be capped and contained properly. 


Action-specific ARARs include RCRA facility regulations, OSHA 


safety regulations and DEP Hazardous Waste Regulations. RCRA, 


OSHA and DEP Hazardous Waste ARARs will be attained because the 


criteria specified in these regulations will be used as standards 


during remedial design and construction. TSCA regulations will 


be attained because contaminated soil will not be removed. 


Although the building and asphalt in the parking areas provide an 


impervious cap, they do not meet the requirements for a long-term 


low maintenance impermeable cap. 


13.2.8 Overall Protection of Human Health and the Environment 


A cap over the section of Zone 1 that is not paved or underneath 


the building would result in a decreased risk to human health and 


the environment. The cap would create a barrier to reduce the 


risk of direct contact with the contaminated soils. The cap 


would help reduce the rate at which contaminated ground water is 


migrating out of the Zone 1 area. 


13.3 Alternative SC-3; Vacuum Extraction 


13.3.1 Description. 


Vacuum Extraction/Ground-Water Dewatering consists of treating 


the soil vapors and the ground water to remove VOCs in the Zone 1 


area. A series of soil vapor extraction wells (Figure 13-4) 


would be installed and attached to blowers. The blowers would 
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discharge either to the atmosphere or through carbon filters. 


Figure 13-5 shows a typical vacuum extraction system schematic. 


The alternative would meet the following SC response objectives: 


• reduce the risk to human health associated with direct 


contact with and accidental ingestion of contaminants in 


the soil 


• reduce the TCLP concentration of contaminants in the soil 


to drinking water standards 


• reduce the toxicity, mobility and volume of the hazardous 


contaminants 


The vacuum extraction system would be operated in conjunction 


with a dewatering system. Because high ground-water levels 


hinder the effectiveness of the vacuum extraction, it would be 


necessary to remove as much ground water as possible. The 


ground-water extraction system would be integrated with the 


vacuum extraction system. Because the on-site soils have low 


permeability, only low capacity pumps (<1 gpm) would be required 


to keep several extraction wells dewatered. The evacuated ground 


water would be treated in the existing on-site Interim Removal 


Treatment System. 


Construction of a vacuum extraction system outside of the 


production facility would not be complicated. Required materials 


(PVC pipe, valves, pressure gauges, flow meters, blower package, 


etc.) are readily available as are contractors experienced in the 


construction of similar systems. Site preparation would not be 
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extensive. Preliminary work would involve the identification of 


buried utilities in the area (high voltage power, sewer and 


drains). The existing plastic cover over the area would have to 


be removed to construct the piping system interconnecting the 


vacuum extraction wells and for the ground-water collection 


system. It will be necessary to re-cover the area with plastic 


to prevent short-circuiting of the air flow and to minimize the 


entry of precipitation. 


Inside the facility the well installation would be more 


difficult. Coordination with equipment location and the movement 


of process materials would be required. Although the headroom is 


limited, drilling equipment is available to install the interior 


wells. Horizontal wells were considered as an option instead of 


vertical wells. At this site however, dewatering is a critical 


aspect of the remedial activity. Horizontal wells would depend 


on gravity drainage whereas the vertical wells could combine the 


ground water and vapor extraction in the same well increasing the 


effectiveness of the system. Also, the drilling technology to 


install horizontal wells has not been extensively developed and 


has been used more often in less dense deposits. In addition, a 


large area is required to mobilize and operate the equipment. 


There is little flat area adjacent to the Zone 1 area that could 


be used to stage the equipment. At this time and for this site 


horizontal drilling may prove to be more difficult, costly and 


less effective than vertical wells. Although a more traditional 


approach was chosen due to the lack of applications of the 


horizontal wells in New England soils, additional evaluation of 


the technology will be undertaken before final design is started. 
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Vacuum Extraction Wells 


Approximately 35 vacuum extraction wells would be installed in 


the Zone 1 area as shown in Ficrure 13-4. A pilot test was 


conducted in 1989 to assess the feasibility of the vacuum 


extraction technology. A discussion of the pilot test is 


included as Appendix B. A new pilot test would be conducted to 


verify the estimate of the 1989 work and provide additional 


information with the current site conditions. It was determined 


from this test that a radius of influence of approximately 15 


feet was obtainable with a flow rate of 10 cubic feet per minute 


(cfm) and a vacuum of 50 inches of water. The spacing of the 


extraction wells would be set at approximately 30 feet on center 


to cover the entire Zone 1 area. It is anticipated that the 


dewatering system to be installed in conjunction with the vacuum 


extraction system would operate for an extended time prior to 


activating the vacuum system. During this time the impervious 


barrier would be re-established over the area and the ground 


water would be drawn down to the maximum extent possible. 


The vacuum extraction wells would be installed in the till to 


bedrock (approximately 40 feet) with screen lengths of 


approximately 35 feet as shown in Ficmre 13-6. The screen length 


would vary depending on the depth to the start of the 


contaminated stratum. The wells would be grouted or sealed with 


bentonite in the annular space to prevent ambient air from 


entering directly along the borehole/well interface. If 


necessary, the annular space would be grouted to the start of the 


screen. 


Within the existing production facility it may be necessary to 
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install passive venting wells to allow sufficient air to 


circulate through the soil below the building. During the pilot 


testing phase of the remedial design, the ability to extract air 


from under the building would be assessed. 


Vacuum Extraction Blower System 


The extraction wells would be connected with 2-4 inch diameter 


PVC piping to the blowers. The blowers would operate at a vacuum 


of 50-100 inches of water and would create a 5-10 cfm flow rate 


in each well. This would produce a total flow rate of 


approximately 300 cfm. The system would include an air water 


separator because initial operation likely would result in 


substantial water entrainment in the extracted vapor. 


It is probable that the concentration of TCE in the discharge of 


the blowers would exceed 0.1 Ib/hr during initial operation. This 


is the maximum allowable discharge rate before a discharge permit 


application must be submitted to the CT DEP. Submission of the 


permit application serves more than one purpose. It advises the 


DEP of the intent to operate a point source discharge and 


provides air quality information. It also is incorporated into 


the data base for evaluation of future discharges. 


Exceedance of the 0.1 Ib/hr rate would not automatically require 


off-gas treatment. Cost-benefit analysis and air dispersion 


modeling for the affected area are determinants in the decision 


to require off-gas treatment. If such treatment is required, 


vapor phase granular activated carbon filters would be used. The 


intermittent operation of the vapor extraction system would help 


maximize the effectiveness of carbon filters if required for 
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off-gas treatment. The filters are most efficient when the 


concentration of VOCs in the gas stream is high. Intermittent 


operation of the system would tend to result in higher 


concentrations in the gas stream. 


Dewatering System 


There is little communication between ground-water extraction 


wells in the Zone 1 area. The pimping test discussed in 


Appendix J of the RI demonstrated the small radius of influence 


of dewatering wells. Consequently, installation of a perimeter 


dewatering well system likely would be ineffective. To overcome 


the lack of area-wide dewatering capability, the individual vapor 


extraction wells also would contain a dewatering pipe that would 


be connected to an air-lift or similar type pump. The Zone 1 


dewatering pump test demonstrated that once dewatered, the vapor 


extraction well will remain dewatered. Over time, the 


combination of continuous dewatering and the passing of air 


through the soil would result in the reduction in the water level 


throughout the Zone 1 area. This would enhance the remediation 


by the treatment of contaminated ground water. 


Contaminated water from dewatering of the Zone 1 area would be 


treated by the existing ground-water treatment facility on-site. 


The treatment facility is comprised of an air stripping unit and 


carbon filters. The system currently is operating at less than 


one-half the design hydraulic and organic loading. Consequently, 


the existing system has the capacity and capability to treat the 


low volume of water the would be generated by the proposed 


dewatering system. 
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13.3.2 Short-term Effectiveness 


The vacuum extraction system would be designed to be operated 


continuously. Such installations, however, usually are more 


efficient if operated intermittently. Intermittent operation 


allows the concentration of vapor in the soil to increase during 


the non-operating period. This allows the extraction of a higher 


mass of contaminant per unit of volume. 


Preliminary calculations indicate that there may be approximately 


two million gallons of water in the saturated till phase in the 


Zone 1 area. Assuming a specific yield of 0.06 (Todd, 1980) 


approximately 500,000 gallons may be removed by pumping 


(Calculations are included in Appendix D.) The remaining water 


probably would remain bound within the till pore spaces. It is 


estimated that the long-term rate of ground-water removal would 


be approximately 0.03 gpm for a single well as determined from 


the Zone 1 pumping test (Appendix J of the RI) . It also was 


determined that an individual vertical well demonstrated a 


limited radius of influence. It may be necessary to install 


dewatering wells in addition to the dewatering capability 


provided within the vacuum extraction wells or employ other 


dewatering techniques such as trenches or horizontal wells. 


Additional evaluation would be required prior to the completion 


of the remedial design. 


It is estimated, based on continuous operation of a vacuum 


extraction system, that approximately 900 days would be required 


to reduce the mass of VOCs in the Zone 1 area by 99.99 percent. 


(See Appendix D for calculations). This is based on the results 


obtained from laboratory studies conducted by the Environmental 
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Research Institute (ERI) at the University of Connecticut, 


(Appendix C). This would result in an average concentration in 


the saturated till unit of 5 ug/kg, the drinking water standard 


for TCE in GA classified areas. Actual operation, however, 


probably would be intermittent to obtain maximum effectiveness 


and efficiency. The bench-scale testing resulted in the 


prediction of a three year duration of the remediation effort. 


Because of the intermittent operation and because laboratory 


results are not always directly correlated to field conditions, 


a remediation period for the soil of ten years was used. 


13.3.3 Long-term Effectiveness and Permanence 


As discussed above, the bench-scale study indicated that the 


large part of the Zone 1 remediation could occur within one year. 


To achieve drinking water concentrations in the soil could 


require as little as three years. The system, however, likely 


would be operated on an intermittent basis for more cost-


effective remediation. In addition, field results seldom follow 


those from the laboratory. Therefore, it is probable that the 


system would be operated for at least three, and more probably 


ten years, on an intermittent schedule to achieve the remedial 


objectives. 


This option also has the capability to be modified if results are 


not as predicted. Included in the alternative is dewatering of 


the till to the maximum extent possible. If the vapor extraction 


portion of the system is not efficient, some of the extraction 


wells could be converted to injection wells to inject air and the 


removal of VOCs may be enhanced. 
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Achievement of the remedial objectives will result in the virtual 


termination of contaminant migration into the bedrock aquifer. 


The removal of VOCs from the soil and the removal of contaminated 


ground water would be a permanent solution. 


13.3.4 Reduction of Toxicity. Mobility, and Volume 


Vacuum extraction would reduce the concentration and total mass 


of volatile contaminants in the soil. Dewatering would reduce 


the amount of contamination in the ground water. Dewatering also 


would allow more soil to be exposed to the vacuum extraction air 


stream. Dewatering of the Zone 1 area to the maximum extent 


possible will reduce the mobility of the contaminants remaining 


in the soil. By lowering the water table, contaminants in the 


soils would be less likely to migrate into the ground water. 


13.3.5 Implementability 


Technical Feasibility. Contractors and equipment would be readily 


available for installation of both vapor extraction systems and 


dewatering well systems. The equipment required consists of 


standard items readily available. Construction of the system 


could be completed in approximately six to eight months depending 


on the season in which construction was initiated. 


Administrative Feasibility. The site is owned by Nancy Blakely 


who also owns Linemaster Switch Corporation. No coordination 


would be required with any other administrative body to construct 


the system. No disruption of wetlands would be required and no 


substantive changes to the topography or use of the site would be 


contemplated. 
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Availabilitv of Services and Materials. Construction of the 


vacuum extraction system would involve well-established 


procedures and local firms would be available to perform the 


work. If local contractors were not qualified to work on a 


CERCLA site due to health and safety considerations, other 

regional firms are available (e.g., Maher Co., Griffin 

Remediation). 

13.3.6 Cost 


The total present worth cost for the Vacuum Extraction 


alternative is $1,230,000. The cost is less than the Containment 


alternative because the anticipated period of remediation is 


three years as opposed to 30 years for the SC-2 alternative. The 


costs have been distributed over a ten-year period because 


operation of the extraction system likely will be intermittent as 


has been discussed. With the soil remediated in ten years the 


monitoring costs and the five-year review costs are lower. 


Table 13-3 summarizes the costs for the Vacuum Extraction 


alternative. 


13.3.7 Compliance with ARARS 


Chemical-specific ARARs for Vacuum Extraction are related 


primarily to air emissions from the vacuum extraction system and 


from treatment of the extracted ground water in the existing air 


stripper. Federal and state regulations pertaining to these air 


emissions include the National Air Quality Standards (40 CFR 50 


and 61) and the State of Connecticut Air Quality Standards (22a 


174-29 and 174-3). These ARARs could be attained during site 


remediation by off-gas treatment via carbon filters. 
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TABLE 13-3 
COST SUMMARY 

SC-3: VACUUM EXTRACTION 

FEASIBILITY STUDY REPORT 
LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 
DECEMBER 1992 

COST 
CAPITAL EQUIPMENT 

Zone 1 Security Fence $30,000 

Vacuum Extraction System 
Synthetic Cap 15,000 
Control Buildings 15.000 
Vacuum Pumps 30,000 
Carbon Filters 16,000 
Piping System 20,000 
Extraction Wells 140,000 
Dewatering Pumps 55,000 
Piping System 12,000 
Site Restoration 24,000 

SUBTOTAL CAPITAL COST $357,000 
CONTINGENCY{25%) 89,000 
TOTAL CAPITAL COST 

ANNUAL O&M COSTS 
Operation of system(10 yrs.) 
Power $8,000/yr 
Maintenance 3,000/yr 
Sampling and Analysis (vapor) 1,200/yr 
Carbon 

MW Sampling and Analysis $75,000/yr 

PRESENT WORTH O&M  ASSUME 10 YEAR PERIOD 

AND A 4% DISCOUNT RATE 

FIVE YEAR REVIEWS 

Data Analysis and Report Preparation $15,000 
Public Meetings 6,000 

TOTAL FIVE YEAR REVIEW COSTS/5 YRS $21,000 

PRESENT WORTH OF REVIEW COSTS - ASSUME 2 REVIEWS 

OVER 10 YEARS AND A 4% DISCOUNT RATE 

REPLACEMENT COSTS 
Fence 
Equipment 

PRESENT WORTH OF ALTERNATIVE 
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PRESENT WORTH 

COST 


$446,000 

$65,000 
24,400 
13,600 
2,000 

$105,000 
$608,000 

$713,000 

$32,000 

19,000 
20,000 

$1,230,000 
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Location-specific ARARs for this alternative would involve the 


Connecticut Hazardous Waste Facility Siting Rules. With vacuum 


extraction, site soils would be remediated to remove the VOCs. 


Compliance with the ARARs would be achieved by designing, 


constructing and operating the system in a manner consistent with 


the regulations. 


Action-specific ARARs include RCRA facility regulations, OSHA 


safety regulations and DEP hazardous waste regulations. RCRA, 


OSHA and DEP Hazardous Waste ARARs would be attained because the 


criteria specified in the regulations would be used as standards 


during remedial design and construction. TSCA regulations would 


be attained because contaminated soil would be remediated to 


remove the characteristics that result in a hazardous 


designation. 


13.3.8 Overall Protection of Human Health and the Environment 


Vacuum extraction and ground-water dewatering of the Zone 1 area 


would significantly decrease the risk to human health and the 


environment. These are permanent contamination reduction, 


removal, and treatment processes. Removal of VOCs via vacuum 


extraction and removal of contaminated ground water would result 


in the cessation of migration of contaminants into the bedrock 


aquifer. 


13.4 Alternative SC-4; Air Sparging 


13.4.1 Description. 


The Air Sparging alternative would involve the installation of 
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injection wells combined with extraction wells and/or horizontal 


extraction piping in the Zone 1 area as shown in Figure 13-7. In 


this alternative, air would be injected below the ground-water 


table. This would create a variation on the air stripping 


technology, with the saturated soil stratum acting as the 


packing. Injected air would flow through the ground water over 


the packing. Air bubbles contacting dissolved/adsorbed-phase 


contaminants would cause the VOCs to volatilize. These entrained 


organics then would be carried by the air bubbles into the vadose 


zone where they would be captured by the vacuum extraction 


system. Pilot scale testing would be required to determine the 


effective radius of influence for the injection wells. At a 


minimum, it likely would be necessary to install the extraction 


wells at the same spacing as in the vacuum extraction 


alternative. 


The alternative would meet the following SC response objectives: 


• reduce the risk to human health associated with direct 


contact with and accidental ingestion of contaminants in 


the soil 


• reduce the toxicity, mobility and volume of the hazardous 


contaminants 


• reduce the TCLP concentration of contaminants in the soil 


to drinking water standards 


The injection wells would be screened throughout the saturated 


zone. The extraction wells would be screened only in the 


unsaturated zone. One benefit of this technology would be the 
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elimination of the need to dewater the saturated till. A 


disadvantage would be the likely high pressure that would have to 


be used to inject the air into the dense till soils. 


Two separate blower systems would be reguired. The injection 


blower would be a high pressure positive displacement type. The 


extraction blower, on the other hand, would operate at much lower 


pressure and be a regenerative type. 


Construction of the air sparging system outside of the production 


facility would not be complicated. Required materials (PVC pipe, 


valves, pressure gauges, flow meters, blower packages, etc.) 


would be readily available as would contractors experienced in 


the construction of similar types of systems. 


Site preparation would not be extensive. Preliminary work would 


involve the identification of buried utilities in the area (high 


voltage power, sewer and drains). The existing plastic cover 


over the Zone 1 area would have to be removed to construct the 


piping system interconnecting the well network. The area then 


would have to be re-covered to prevent short-circuiting of air 


flow through the extraction wells. 


Construction of the well and piping network within the facility 


would be complicated and require significant coordination to 


minimize disruption to process operations. As discussed under 


the vacuum extraction alternative, equipment is available to 


install the injection wells despite the low headroom in the 


facility. More difficulty would be encountered in the 


construction of the vapor collection system. The exact layout of 


the system would be determined during remedial design. 
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The injected air would travel through the soil and ground water 


up to the unsaturated zone. The air would remove contaminants as 


it travels and "carry" them into the unsaturated zone. The vapor 


extraction system then would be able to remove contaminants. As 


with the vacuum extraction alternative, the off-gas either would 


be discharged directly or treated via carbon filtration depending 


on the results of air modeling of the discharge. 


An additional benefit with this alternative would be the 


potential for the natural occurrence of biodegradation in the 


vicinity of each injection well. Due to the lack of nutrients in 


the soil and ground water, biodegradation is not expected to 


exhibit a significant impact. Some aerobic decomposition likely 


would occur, however, due to the increased dissolved oxygen 


concentrations at each injection well. 


Wells 


Both the injection wells and the extraction wells would be of 


similar construction except that the injection wells would be 


deeper. The air injection wells would be installed in the till 


to bedrock (approximately 40 feet) with screen lengths of 


approximately 35 feet as shown in Figure 13-8. The horizontal 


extraction trench is shown in Ficmre 13-9. 


The screen length would vary depending on the depth to the start 


of the contaminated stratum. The wells would be grouted or 


sealed with bentonite in the annular space to prevent ambient air 


from entering directly along the borehole/well interface. If 


necessary, the annular space would be grouted to the start of the 


screen. 
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Trench construction under the building would be more difficult 


because the location of equipment would have to be considered. 


During remedial design the location of equipment would be 


identified and the collection trench designed accordingly. The 


collection system under the building may be more effective than 


the external system. Often the fill below the concrete floor is 


permeable and may facilitate the collection of vapors. 


Additional investigations would have to be conducted during 


remedial design. 


A typical well pair and the horizontal extraction trench is shown 


in Figure 13-10. Although pilot testing would be conducted 


before final design of the air sparging system, it is anticipated 


that at least 34 injection wells would be required throughout the 


Zone 1 area. 


Blowers 


The injection wells would require pressure blowers operating at 


approximately one atmosphere. The extraction blower would be a 


low pressure unit operating at 20-30 inches of water. A low 


operating pressure would minimize the rise in the ground-water 


level that would result from both the injection of air and the 


vacuum induced by the extraction system. 


The injection/extraction system would be connected to its 


respective blower(s) with 2-4 inch diameter PVC piping. As 


indicated, pilot testing would be required to assess the air flow 


rate, discharge pressure and radius of influence. During 


operation, the injection flow rate would be less than the 


extraction flow rate; approximately 100 to 200 cfm. 
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It is probable that the concentration of TCE in the discharge of 


the blowers would exceed 0.1 Ib/hr during initial operation. This 


is the maximum allowable discharge rate before a discharge permit 


application must be submitted to the CT DEP. Submission of the 


permit application serves more than one purpose. It advises the 


DEP of the intent to operate a point source discharge and 


provides air quality information. It also is incorporated into 


the data base for evaluation of future discharges. 


Exceedance of the 0.1 Ib/hr rate would not automatically require 


off-gas treatment. Cost-benefit analysis and air dispersion 


modeling for the affected area are determinants in the decision 


to require off-gas treatment. If such treatment is required, 


vapor phase granular activated carbon filters would be used. The 


intermittent operation of the vapor extraction system would help 


maximize the effectiveness of carbon filters if required for 


off-gas treatment. The filters are most efficient when the 


concentration of VOCs in the gas stream is high. Intermittent 


operation of the system would tend to result in higher 


concentrations in the gas stream. 


13.4.2 Short-Term Effectiveness 


The Air Sparging approach may expose personnel at Linemaster and 


visitors to the facility to VOC vapors that would not be 


collected by the vapor extraction system. The concentration of 


these vapors likely would be low and of no health impact. The 


Zone 1 area would be isolated by the fence and covered with 


plastic to minimize fugitive emissions. 


Calculations discussed in Section 9.0 indicate there may be 
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approximately 15,000 pounds of TCE in the dry and saturated till 


in the Zone 1 area. Estimation of the potential rate of VOC 


removal by air sparging results in an active remediation period 


of approximately three years of continuous operation. Actual 


operation likely would be on an intermittent basis to maximize 


the effectiveness and efficiency of the extraction system. The 


construction time is estimated at six to eight months resulting 


in a potential minimum remedial period of approximately four 


years. Due to the likely intermittent operation and the 


potentially optimistic prediction on the bench-scale testing, the 


duration of remedial activities more probably would be ten years. 


13.4.3 Long-Term Effectiveness and Permanence 


The long-term effectiveness of this alternative is difficult to 


predict. In the short-term, even if the air injection system is 


ineffective, the vapor extraction portion of the system would 


remove a portion of the VOCs. If the injected air is able to 


strip the VOCs from the water entrained in the saturated till 


stratum, the system likely would be able to achieve the remedial 


objectives. This would result in the cessation of vertical 


migration of contaminants from the saturated till into the 


bedrock aquifer. If monitoring indicated that the rate of VOC 


removal was substantially less than predicted by the pilot study, 


however, a modified remediation system could be implemented. 


One potential short-coming of this, and all injection-type 


systems, is the possibility of leaving dead spots, areas into 


which the air did not penetrate and through which no air was 


drawn. If these areas were numerous or if there were a few large 


ones, the volume of VOCs remaining in those spots could be 
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sufficiently large to result in continued exceedances of the 


remedial objectives. Long-term effectiveness could be better 


predicted after completion of pilot-scale testing. 


If successful, treatment of the soil would reduce the 


concentration of VOCs to the objective levels. The injection of 


air into the contaminated stratum also would enhance any 


naturally occurring biologic degradation. If monitoring 


conducted after the start of operation of the system indicated a 


significant increase in dissolved oxygen and/or biological 


activity, further investigation of augmenting the system would be 


warranted. 


13.4.4 Reduction of Toxicity. Mobility and Volume 


The combination of air sparging and vacuum extraction would 


reduce the concentration and the total mass of volatile 


contaminants in the saturated till stratum. The injection of air 


would "strip" the VOCs from the water bound in the soil. The 


vacuum extraction component would facilitate removal of the VOCs. 


Removal of these contaminants would eliminate the potential for 


toxic effects, movement off the site and would result in a 


permanent reduction in volume. 


13.4.5 Implementability 


Technical Feasibility. Contractors and equipment would be 


readily available for installation of both the air injection and 


vapor extraction systems. The equipment required consists of 


standard items that would be readily available. Construction of 


the system could be completed in approximately six to eight 
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months depending on the season in which construction was 


initiated. 


Administrative Feasibility. The site is owned by Nancy Blakely 


who also owns Linemaster Switch Corporation. No coordination 


would be required with any other administrative body to construct 


the system. No disruption of wetlands would be required and no 


substantive changes to the topography or use of the site would be 


contemplated. 


Availability of Services and Materials. Construction of the air 


sparging system would involve well-established procedures and 


local firms would be available to perform the work. If local 


contractors were not qualified to work on a CERCLA site due to 


health and safety considerations, other regional firms would be 


available (e.g., Maher Co., Griffin Remediation). 


13.4.6 Cost 


The total present worth cost for the Air Sparging alternative is 


$1,240,000 as shown in Table 13-4. Although the capital cost of 


this alternative is less than the Vacuum Extraction alternative, 


the operating cost is higher due to the higher electricity use 


anticipated with the two extra blowers. As with SC-3, the 


estimated duration of the remedial activity is approximately 


three years based on data developed in the bench-scale study. 


Experience has shown that these types of systems have to be 


operated intermittently to remove VOCs effectively. When 


operation is stopped and re-started, the effectiveness and 


efficiency tends to be higher. The cost data shown assumes that 


the O&M costs are the costs for three years of operation 
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TABLE 13-4 
COST SUMMARY 

SC-4: AIR SPARGING 
FEASIBILITY STUDY REPORT V - / 

LINEMASTER SWITCH CORPORATION 
WOODSTOCK, CONNECTICUT 

DECEMBER 1992 

COST 
CAPITAL EQUIPMENT 

Zone 1 Security Fence $30,000 

Air Sparging System 
Synthetic Cap 15,000 
Control Buildings 15,000 
Vacuum Pumps 20,000 
Carbon Filters 16,000 
Extraction Piping system 18,000 
Injection Blowers 50,000 
Injection Wells 129,000 
Injection Piping System 20,000 
Site Restoration 24,000 

SUBTOTAL CAPITAL COST $337,000 

CONTINGENCY(25%) 84,000 

TOTAL CAPITAL COST 

ANNUAL O&M COSTS 

Operation of system(10 yrs.) 
Power $13,000/yr 

Maintenance 3,000/yr 

Sampling and Analysis (vapor) 1,200/yr 

Carbon 

MW Sampling and Analysis $75,000/yr 

PRESENT WORTH O&M - ASSUME 10 YEAR PERIOD 
AND A 4% DISCOUNT RATE 

FIVE YEAR REVIEWS 

Data Analysis and Report Preparation $15,000 
Public Meetings 6,000 

TOTAL FIVE YEAR REVIEW COSTS/5 YRS $21,000 

PRESENT WORTH OF REVIEW COSTS - ASSUME 2 REVIEWS 
OVER 10 YEARS AND A 4% DISCOUNT RATE 

REPLACEMENT COSTS 

Fence 

Equipment 


PRESENT WORTH OF ALTERNATIVE 
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REV. 1.0 120192 

PRESENT WORTH 

COST 


$421,000 


$105,000 
24,400 
13,600 
2,000 

$145,000 
608,000 

$753,000 

$32,000 

$19,000 
15,000 

$1,240,000 
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distributed over ten years. 


13.4.7 Compliance with ARARS 


Chemical-specific ARARS for air sparging are related primarily to 


air emissions from the vacuum extraction system and from any 


fugitive emissions that could escape from below the plastic 


cover. Federal and state regulations pertaining to these air 


emissions include the National Air Quality Standards (40 CFR 50 


and 61) and the State of Connecticut Air Quality Standards (22a 


174-29 and 174-3). These ARARs could be attained during site 


remediation by off-gas treatment via carbon filters. 


Location-specific ARARs for this alternative would involve the 


Connecticut Hazardous Waste Facility Site Rules. With air 


sparging, site soils would be remediated to remove the VOCs. 


Compliance with the ARARs would be achieved by designing, 


constructing and operating the system in a manner consistent with 


the regulations. 


Action-specific ARARs include RCRA facility regulations, OSHA 


safety regulations and DEP hazardous waste regulations. RCRA, 


OSHA and DEP Hazardous Waste ARARs would be attained because the 


criteria specified in the regulations would be used as standards 


during remedial design and construction. TSCA regulations would 


be attained because contaminated soil would be remediated to 


remove the characteristics that result in a hazardous 


designation. 
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13.4.8 Overall Protection of Human Health and the Environment 


Air sparging combined with vacuum extraction of the Zone 1 area 


would significantly decrease the risk to human health and the 


environment. These are permanent contamination reduction, 


removal and treatment processes. Removal of VOCs would result in 


the cessation of migration of contaminants into the bedrock 


aguifer. 


13.5 Alternative SC-5; Biodegradation 


13.5.1 Description 


Biodegradation is the enzyme catalyzed transformation of VOCs by 


microbial organisms (U.S. EPA, 1979). Microbes need energy and 


carbon for growth and maintenance. These requirements are met by 


the production of enzymes that break down VOCs into energy and 


carbon. 


A considerable volume of research has been conducted on both 


aerobic and anaerobic in-situ decomposition of chlorinated VOCs. 


The results of these studies have produced variable conclusions. 


Aerobic biodegradation is limited by the ability to maintain an 


oxygen rich environment. Two key criteria for in-situ aerobic 


treatment are 1) a permeable matrix to allow rapid oxygen and 


nutrient transport and 2) contaminant degrading micro-organisms 


(Nelson, et al. 1990). 


Typically, an aerobic biodegradation delivery system would 


involve pumping contaminated ground water to the surface from a 


recovery well(s). The ground-water would pass through a surface 
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treatment unit, be amended with nutrients and oxygen and 


reinjected via an injection well(s). Figure 13-11 shows the 


proposed system layout. 


Anaerobic biodegradation requires the provision of sufficient 


carbon and nitrogen sources. For TCE degradation to occur, 


proper inocula must be delivered. In addition, there are 


limiting concentrations of TCE above which biodegradation likely 


will not occur. Strand et al. (1990) studied the kinetics of 


chlorinated hydrocarbon degradation by suspended cultures of 


methane-oxidizing bacteria in a closed reactor. The oxidative 


activity of methanotropic bacteria ceased at dissolved TCE 


concentrations greater than 7,700 ug/l. Degradation ceased in 


the absence of methane after 104 hours. At the Linemaster site, 


the concentration of TCE in the water bound in the till exceeds 


7,700 ug/l and there are no apparent sources of carbon. As a 


result, anaerobic biodegradation may not be possible. No such 


limits have been reported for aerobic biodegradation of TCE. 


Uchiyama et. al. (1989) reported that a mixed culture of methane 


using bacteria was identified that could degrade TCE at 


concentrations of 10,000 ug/l. With the limitations posed by TCE 


concentration to anaerobic treatment, aerobic biodegradation 


would be used. 


If effective, biodegradation would meet the following SC remedial 


objectives: 


• reduce human health risks from direct contact with and 


accidental ingestion of contaminated soil 


• reduce the mobility, toxicity and volume of soil 
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contaminants 


• reduce the TCLP concentration of contaminants in the soil 


to drinking water standards 


Treatment System 


Figure 13-12 illustrates the proposed extraction/injection 


system. Figure 13-13 depicts a typical injection/extraction 


well. In-situ aeration would supply oxygen directly to the 


contaminated area while nutrients and oxygen would be added. The 


injection water would be ground water that had been treated in 


the Interim Treatment System. Due to the low permeability of the 


soil, injection wells would be closely spaced to achieve the 


maximum dispersion. Substantial bench and pilot-scale testing 


would be required to assess the effective radius as well as the 


nutrient requirements of the microflora to be developed. 


Extraction wells would be located near the perimeter of the 


Zone 1 area while the injection wells would be more centrally 


located. Ground water pumped from the extraction wells would be 


treated in the existing Interim Treatment System, followed by 


enhancement with nutrients and oxygen. The enhanced water would 


then be returned to the injection wells. The microflora either 


would be cultured from those existing on the site or developed 


specifically for this application. 


13.5.2 Short-term Effectiveness 


Neither the employees nor the nearby residents would be at risk 


during on-site well installation and system operation. 
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Contaminated soil would be treated in-situ thereby eliminating 


risks associated with excavation, especially air quality impacts 


due to contaminated dust particles. There would be risk of minor 


exposure to contaminated soil during drilling operations to 


install the well network. Air monitoring would be required 


during this phase. Workers would need 40-hour OSHA training and 


adequate PPE. 


Due to the nature of the soil on the site, it is likely there 


would be little measurable short-term progress except immediately 


adjacent to the injection wells. Consequently, prediction of the 


duration of the remedial activity would be tenuous. The 


approximate construction schedule would be as follows: 


• Bench-scale testing 6 to 12 months 


• Well installation 4 months 


• Pilot testing 6 months 


• System operation 1-10 years 


13.5.3 Long-Term Effectiveness and Permanence 


If the microorganisms could be dispensed throughout the saturated 


till stratum and if sufficient nutrients and oxygen could be 


delivered to support an active aerobic biodegradation process, 


the toxicity and volume of contaminants in the soil would be 


eliminated substantially. Contaminant mobility may be enhanced 


slightly by the cyclic process of removing and re-injecting 


water. It would be expected however, that the biodegradation of 


contaminants would occur while contaminants were moving through 


the soil or bedrock aquifer. 
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The biodegradation option would not preclude future or additional 


remedial activities. The wells could be used solely as 


extraction wells for water or for vapor extraction. The wells 


also would provide numerous points at which monitoring of 


subsurface activity and effectiveness could be assessed. 


13.5.4 Reduction of Toxicitv. Mobilitv and Volume 


Biodegradation should reduce the toxicity and volume of 


contaminants in the soil. It would do little to reduce the 


mobility of the contaminants during or after the treatment 


process. If dispersion was effective, then biodegradation could 


be a permanent solution. The effectiveness and completeness of 


degradation of the TCE to harmless compounds beyond the immediate 


breakdown products is difficult to predict. Full scale 


applications with chlorinated VOCs are not common. Most of the 


information is based on laboratory studies and many of these 


studies report less than 50 percent degradation. Aerobic 


processes do not, however, appear to be affected by high 


concentrations of TCE. In addition, the complete conversion of 


TCE (and the associated by-products) to COj and HCl may require 


many years of treatment. 


13.5.5 Implementability 


Technical Feasibilitv. For a biodegradation system to be 


effective the soil matrix must be permeable enough to allow rapid 


transport of nutrients and oxygen through the soil. The 


hydraulic conductivity of the soil should be 10"* cm/s or greater. 


Also, suitable organisms would have to be identified or cultured 


to degrade TCE and it byproducts. Construction of numerous 
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injection and extraction wells could overcome some of the 


inherent problems associated with the low permeability site 


soils. It is not certain that sufficient horizontal 


communication can be developed to avoid "deadspots" between 


wells. As was discussed in Section 9.0, the horizontal 


permeability in the Zone 1 area near the location of the former 


dry well is very low. Concentrations of TCE are very high in 


ground water extracted from the saturated till in this area (one 


at 800,000 ug/l). Technically, it may be possible to deliver the 


nutrients and oxygen. Practically, effective dispersion would be 


unlikely. 


Administrative Feasibility. The injection of microorganisms into 


the saturated till aquifer may be a sensitive issue with the 


nearby residents. It would require coordination with the Town of 


Woodstock and State of Connecticut. Coordination would involve 


formal and informal meetings between the EPA, the Town and the 


State. Coordination and public education would be required to 


allay any fears or misconceptions. 


Availability of Services and Materials. Qualified contractors 


would be available to install the injection and extraction wells. 


Materials required are commonly available in the Woodstock area. 


It would be necessary, however, to identify sources to develop 


microorganisms capable of degrading TCE of the Linemaster site. 


Vendors with the capability include, among others, Bio 


Technologies, NJ, Bioscience, Inc., PA and BP Technologies, FL. 


The specific organisms would have to be identified during the 


bench-scale testing period. 
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1 3 . 5 . 6 Cos t 

The total present worth cost for the Biodegradation alternative 


is $1,516,000 as shown in Table 13-5. As with the other in-situ 


alternatives, the delivery system construction comprises a large 


proportion of the total capital cost of $394,000. The cost is 


difficult to predict because many of the parameters are unknown. 


While the availability of sources for the development of 


microorganisms may be good, site-specific conditions would have 


to be addressed. The most sensitive cost items for this 


alternative would be the monitoring necessary to determine the 


effectiveness. In addition, startup costs may be high to assess 


the dispersion and viability of the organisms. 


As was the assumption with SC-3 and SC-4, the present worth cost 


of the biodegradation delivery system have been calculated using 


 a ten year project duration. The treatment of ground water in 


the bedrock aquifer would continue for 30 years. 


13.5.7 Compliance with ARARs 


Chemical-specific ARARs for biodegradation would be related 


primarily to the protection of the drinking water quality of the 


off-site users. Federal and state regulations pertaining to 


water quality include the SDWA (40 CFR 141.11-16), the RCRA 


Ground-Water Protection Standard (40 CFR 264.94) and Connecticut 


Water Quality Standards (22a-426). In addition, a permit from 


the CT DEP would be reguired to discharge the enhanced ground 


water back into the till stratum. These ARARs would be attained 


because the water quality required by the standard would be 


achieved before it was injected back into the aquifer. 
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TABLE 13-5 
COST SUMMARY 

SC-5: BIODEGRADATION 
FEASIBILITY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 
WOODSTOCK, CONNECTICUT 

DECEMBER 1992 

COST 

CAPITAL EQUIPMENT 

Zone 1 Security Fence $30,000 

Control Building 7,500 
Biodegradation System 
Injection Wells 66,500 
Extraction Wells 75,000 
Air Injection Blower 25,000 
Liquid Injection Pump 10,000 
Piping 

Air Injection 25,000 

Liquid Injection 12,500 

Liquid Extraction 15,000 

Microorganism Development and 
Culturing Equipment(allowance) 25,000 

Site Restoration 24,000 

SUBTOTAL CAPITAL COST $315,000 
CONTINGENCY(25%) 79,000 
TOTAL CAPITAL COST 

ANNUAL O&M COSTS 

Operation of system(10 yrs.) 
Power $18,000 

Operation 13,000 

Microorganisms 5,000 

Nutrients 5,000 

$41,000/yr 

Sampling & Analysis 

Y e a n 36,000 

Year 2-10 12,000/yr 

MW Sampling and Analysis 75,000/yr 

lODD 

AND A  4% DISCOUNT RATE 

PRESENT WORTH OF O&M - ASSUMING A 10-YEAR PERIO 

FIVE YEAR REVIEWS 

Data Analysis and Report Preparation $15,000 
Public Meetings 6,000 

TOTAL FIVE YEAR REVIEW COSTS/5 YRS 21,000 

PRESENT WORTH OF REVIEW COSTS - ASSUME 2 REVIEWS 

OVER 10 YEARS AND A 4% DISCOUNT RATE 

REPLACEMENT COSTS 
Fence 
Equipment 

PRESENT WORTH OF ALTERNATIVE 
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PRESENT WORTH 


COST 


$394,000 

$333,000 

36,000 

86,000 
608,000 

$1,063,000 

$32,000 

19,000 
8,000 

$1,516,000 
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Location specific ARARs for this alternate involve the 


Connecticut Hazardous Waste Facility Siting Rules. Compliance 


with these ARARs would be attained by incorporating the 


requirements into the design and operation of the biodegradation 


system. 


Action-specific ARARs pertinent to this alternative include RCRA 


facility and miscellaneous units regulations, the Clean Water 


Act, the OSHA Safety Regulations, the CT DEP Water Quality 


Standards, Hazardous Waste Rules and Discharge Permit 


Regulations. Compliance with these ARARs would be attained by 


incorporating the requirements of these regulations as design 


standards during remedial design. 


13.5.8 Overall Protection of Human Health and the Environment 


Successful dispersion of appropriate microorganisms, nutrients 


and oxygen could result in a permanent solution with no by


products of the remediation process. The VOCs would be converted 


to harmless substances not transferred to another medium. 


Ultimately, some of the microorganisms could migrate into the 


deep bedrock aguifer and continue to degrade TCE. If the 


distribution of microorganisms and nutrients or the support 


materials was incomplete or ineffective, little remediation would 


occur. TCE would continue to migrate from the till into the 


bedrock aquifer and, ultimately, off the site. 
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13.6 Alternative SC-6: On-Site Incineration 


13.6.1 Description 


The On-site Incineration alternative would involve the excavation 


of soil in the Zone 1 area that is neither under the production 


facility nor the paint shed. Excavated soil would be incinerated 


to thermally destroy all VOCs. Depending on subsurface 


conditions and the ability to excavate in close proximity to the 


existing structure, approximately 26,000 cy of soil would be 


incinerated on-site with a transportable incineration system. 


Based on a processing rate of 100 tons per day, it is anticipated 


that the duration of the incineration process would be 


approximately 19 months. This includes an allowance of 20 


percent for downtime due to weather, soil condition and 


maintenance. Incineration would be a permanent technology for 


the soil that would be excavated and would meet the following 


remedial objectives: 


• reduce human health risks from direct contact with and 


accidental ingestion of contaminated soil 


• reduce	 the toxicity, mobility and volume of soil 


contaminants 


• reduce the TCLP concentration of contaminants in the soil 


not under structures to drinking water standards 


This alternative would involve creating a staging area for the 


incinerator, Ficmre 13-14. followed by the excavation of soil 


from the Zone 1 area. Although it is not anticipated that the 
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excavated soil would require screening for debris, there may be 


a need to screen boulders and large stones. Soil would be 


transported to the incinerator, burned and returned to the 


excavation. A preliminary test would be required to verify the 


destruction of VOCs and verify that no metals would leach from 


the treated soil. 


Excavation 


Contaminated soils would be excavated concurrently with the 


incineration process. A working zone would be established with 


fencing and signs to keep the public away from exposed 


contaminated soils. Excavation walls would need to be supported 


or shored with pilings. Areas would be designated for 


stockpiling excavated soils, screening soils, and incinerating 


soils. 


s ^ 
The nature of the site till likely would preclude the need to 


dewater excavated soils prior to incineration. Soil samples 


collected from the saturated till unit during the RI 


investigations typically possessed a water content of less than 


25 percent or 75 percent solids. Mechanical dewatering 


equipment, such as a filter press, achieve a solids content of 35 


to 50 percent when dewatering sludges from wastewater treatment 


processes. A small amount of free liquid may accumulate in the 


excavation which would be removed by normal construction 


dewatering pumps. This water would be treated, after settling, 


in the Interim Removal Treatment System (IRTS). Sediment could 


be mixed with other excavated soil prior to incineration. 
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Incineration 


On-site incineration would involve one of three currently 


available technologies: rotary kiln, infrared or fluidized bed. 


It is likely that the rotary kiln type would be the most suitable 


for the Linemaster conditions. Rotary kiln incineration 


possesses certain advantages over the other types. There are 


more of these units available and they can handle the widest 


variety of waste feed characteristics. The process schematic is 


shown in Figure 13-15. 


A rotary kiln incinerator includes the following components as 


shown in Figure 13-16: 


• waste feed system 


• combustion chamber 


• secondary combustion chamber 


• off-gas pollution control system 


A dump hopper, conveyor and kiln feed screw comprise the waste 


feed system. The feed system would be designed to process soil 


at a rate that would depend on its site-specific characteristics. 


These characteristics would be determined during remedial design. 


Rotary kiln incinerators are cylindrical, refractory-lined 


shells. They are fueled by natural gas, oil, or pulverized coal. 


Most of the heating of the waste is due to heat transfer with the 


combustion product gases and the walls of the kiln. 


Wastes would be injected into the kiln at the higher end and 


would be passed through the combustion zone as the kiln rotates. 
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The rotation creates turbulence and improves combustion. Rotary 


kilns often employ afterburners to ensure complete combustion. 


Most rotary kilns are equipped with wet scrubber emission 


controls. 


The residence time and temperature depend upon combustion 


characteristics of the waste. Residence times can range from a 


few seconds to an hour or more for bulk solids. Combustion flame 


temperatures range from 1,500'*F to 3,000'F. 


The burner is mounted above the feed inlet and is fueled by 


propane, natural gas, or fuel oil. The incinerator flame dries 


and heats the feed material to temperatures between 1,200°F to 


1,800°F; the actual operating temperature is determined by a 


trial burn. 


The secondary combustion chamber receives off-gases from the 


rotary kiln and combusts them at temperatures ranging from 1,600 


to 2,4 00°F. This chamber is stationary, vertically mounted, and 


refractory-lined. It is designed with a minimum gas retention 


time of two seconds. 


The off-gas pollution control system is designed to remove 


particulates and neutralize hydrochloric acid (HCl) . It consists 


of a spray tower, baghouse, scrubber and a scrubber 


liquor/scrubber blowdown water treatment process. The spray 


tower functions to reduce the temperature of the off-gases to 


400''F with a water spray. This cooling initiates particulate 


fallout. Additional particulates are removed as gases pass 


through a baghouse. The scrubber treats off-gas with a caustic 


solution to neutralize acidic gas components (i.e., HCl). 
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Scrubber liquor then is treated and reused and scrubber blowdown 


water is filtered and used as makeup water for ash cooling and 


dust control. Scrubber gases are sent to a stack and discharged 


to the atmosphere (Janssen, et al., 1987). 


13.6.2 Short-Term Effectiveness 


Mobile incinerators are equipped with state-of-the-art pollution 


control equipment. This equipment would be necessary to control 


stack gas emissions to within ambient air quality standards 


(i.e., National Ambient Air Quality Standards (NAAQS), 


Connecticut Air Quality Standards, and Threshold Limit Values 


(TLVs)) . It is likely however, that an operating permit from the 


CT DEP would have to be obtained even for the temporary operation 


of the system. Compliance with air quality standards would 


minimize inhalation risks to workers, employees and nearby 


residents to safe levels (as determined by the state and federal 


government). Furthermore, a trial burn would be performed prior 


to full scale operation to demonstrate compliance with all ARARs 


and RCRA and TSCA performance standards. 


The contracted vendor would be responsible for sampling feed 


soils, treated soils, scrubber water, baghouse particulates, 


stack gas emissions, and providing mass balance calculations 


based on such measured data. These calculations would be checked 


by the Agency before approval to proceed is granted. Based on 


prior performance testing, a mobile incinerator would comply with 


ARARs and thus, would not pose an unsafe human health risk to 


workers or the community. 


Workers involved in soil excavation and decontamination 
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operations could be exposed to contaminants via dermal contact 


and/or the inhalation of dusts or volatilized organics. To 


minimize or prevent such exposure, dust control measures, air 


monitoring for particulates and organic compounds, and personal 


protection equipment (e.g., respirators, overalls, and gloves) 


may be required. 


Excavation also could lead to increased erosion and transport of 


contaminated soils to Pond 3 and the other downstream ponds and 


wetlands. Such migration would stress aquatic biota in these 


areas. To minimize migration of contaminants, sediment would be 


contained in the existing drainage ditch. 


As previously stated assuming an incinerator throughput of 100 


tons per day (i.e., 64 cy) and 20 workdays per month, the SC-5 


remedial action would take approximately 19 months (including the 


20 percent contingency). The estimated duration of the entire 


remedial process is presented below. 


• site preparation 6 months 

• mobilization 2 months 

• trial burn 1 month 

• treatment 16-19 months 

• demobilization 1 month 

13.6.3 Long-Term Effectiveness and Permanence 


Incineration often is selected because of its permanence. 


Residual VOC concentrations in the treated soils would result in 


a residual carcinogenic risk of less than 10"*. A vegetative 


cover over the site would stabilize the treated soil to reduce 
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erosion and subsequent off-site migration. If soils are treated 


to a 10'' acceptable human-health based risk level, no long-term 


management, monitoring, or operation and maintenance functions 


would be performed. 


The soil remaining under the building and paint shed would not, 


however, receive any treatment. This soil, comprising 


approximately 38 percent of the total estimated volume to 


contaminated by VOCs, would still pose a risk to public health 


and the environment because contaminants would continue to 


migrate into the deep bedrock aquifer. 


13.6.4 Reduction of Toxicity. Mobility, or Volume 


Incineration would reduce the toxicity and mobility of treated 


soils and reduce human health risks from exposure to VOCs. 


Incineration would destroy more than 99 percent of the VOCs 


present in the feed stream. Treatment of approximately 90-95 


percent of the total volume of contaminated materials would be 


anticipated. Therefore, the volume of hazardous materials in the 


treated soil would be decreased by 90-95 percent since the 


treated soil would contain very low, if any, concentrations of 


VOCs. Untreated materials, either screened out before 


incineration or non-combustibles could remain contaminated with 


residual VOCs and may require RCRA landfilling. 


13.6.5 Implementabilitv 


Technical Feasibilitv. Mobilization of the incinerator would 


require site preparation and the assembly of individual 


components (e.g., rotary kiln, secondary combustion chamber, air 
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pollution control devices, stack). The incinerator would be 


positioned as shown on Figure 13-14. 


Several truckloads of equipment would have to be assembled during 


mobilization of the rotary kiln incinerator. Equipment is either 


trailer- or skid-mounted and pre-piped and pre-wired. The 


contracted vendor would be responsible for assembling the 


incinerator and ensuring that it is operable. Approximately 


three to six weeks would be required to complete assembly. 


Vendor personnel are trained and experience in assembly; thus, no 


difficulties or unknowns would be expected. 


Incineration is a proven technology to destroy permanently 


organic species including VOCs. A trial burn, however, would be 


required to demonstrate that the incinerator can achieve the 


following RCRA and TSCA performance standards. 


• particulate emissions not to exceed 0.08 grains/dsft' 


• HCl control efficiency greater than 99 percent 


• minimum combustion efficiency of 99.9 percent 


• VOC destruction removal efficiency of 99.99 percent 


Trial burn testing would be performed on-site after mobilization 


of the incinerator is complete. Trial burn tests would involve 


spiking contaminated soil with known quantities of representative 


chemicals to demonstrate DREs, fuel requirements, emission 


levels, and residence times. 


Incineration systems possess sophisticated monitoring instrumen


tation to control combustion processes and monitor stack 


emissions. Monitoring instruments would provide continuous data 
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on the following parameters: 


• fuel feed rates and pressures 


• waste feed rates 


• primary and secondary combustion chamber temperatures 


• operating conditions of air pollution control equipment 


• flue gas concentrations of Oj, COj, and total hydrocarbons 


• combustion air flow rates 


These data would be used to optimize the efficiency of 


combustion. They also would be more than adequate in monitoring 


exposure pathways and in detecting systems failure. 


The incinerator would be limited to a throughput of approximately 


100 tons per day. Excavation would be limited to 150 tons per 


day to simplify the logistics associated with stockpiling of 


materials. Available space would be used for stockpiling of 


screenings and treated soil. The incinerator would generate an 


estimated 90-95 tons of treated soil per day. Any bulk debris 


and/or ash initially would be stockpiled separately, but could 


later be combined for disposal once the debris are decontaminated 


(if necessary). 


If, after sampling, the incinerator ash is determined to be non

hazardous, it could be replaced in the excavated areas. If, 


however, the incinerator ash is found to contain hazardous 


components, it could require further treatment (e.g., 


solidification) or off-site disposal. In this case, storage of 


the incinerated soils could pose a logistical problem. Operation 


of the incinerator may need to be adjusted to prevent excessive 


storage of the incinerated soils. 
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Administrative Feasibilitv. Mobilization of an incinerator may 


be a sensitive operation and would have to be coordinated with 


the Town of Woodstock and the State of Connecticut. Coordination 


would involve formal and informal meetings between the EPA, the 


Town and the State. Coordination also would include public 


meetings to enhance active communication with the local 


community. 


Availability of Services and Materials. Hazardous waste 


excavation and incineration services are currently available from 


several vendors including C-E Raymond, Roy F. Weston, ENSCO, 


Vesta Technology, and IT Corp. At present, mobile incinerators 


are readily available and are anticipated to remain so, as more 


companies purchase units to meet market demands. 


13.6.6 Cost 


The total present worth cost of the On-site Incineration 


alternative is $13,910,000 as shown in Table 13-6. The present 


worth cost represents the approximate cost of incinerating 


approximately 26,000 cy of soil. The largest portion of the cost 


is for the actual incineration process. Because the unit would 


be operated on a contract basis, no separate operation and 


maintenance are presented. Rather, the O&M cost associated with 


the incineration are included in the per ton price for the 


process. 


The cost is highly dependent on the fuel value and water content 


of the soil. The cost also depends on the volume of soil to be 


incinerated. Large quantities result in more economic operation 


on a per unit basis. The cost also assumes that the residue from 
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TABLE 13-6 
COST SUMMARY 

SG-6: INCINERATION 
FEASIBILITY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 
WOODSTOCK, CONNECTICUT 

DECEMBER 1992 

COST 

CAPITAL EQUIPMENT 

Zone 1 Security Fence $30,000 

Staging Area Preparation 25,000 
Soil Excavation 300,000 

Shoring 360,000 

Screening 35,000 

Mobilization/Demobilization Incinerator 25,000 

Incineration 10,000,000 

On-site Disposal of Soil 60,000 

(backfill excavation) 
Site Restoration 35,000 

SUBTOTAL CAPITAL COST $10,870,000 

CONTINGENCY(25%) 2,718,000 

TOTAL CAPITAL COST 

ANNUAL O&M COSTS(3 YRS) 

Soll/Ash Sampling(1 yr.) 
Weekly Security Check $1,500 

MW Sampling and Analysis 75,000 

PRESENT WORTH O&M - ASSUME 3 YEAR PERIOD 
AND A 4% DISCOUNT RATE 

FIVE YEAR REVIEWS 

Data Analysis and Report Preparation $15,000 

Public Meetings 6,000 

TOTAL FIVE YEAR REVIEW COSTS/5 YRS 21,000 

PRESENT WORTH OF REVIEW COSTS - ASSUME 1 REVIEW 

AT THE END OF 5 YEARS AND A 4% DISCOUNT RATE 

PRESENT WORTH OF ALTERNATIVE 
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PRESENT WORTH 

COST 


$13,588,000 

$93,000 
4,000 

208,000 

$305,000 

$17,000 

$13,910,000 
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the incinerator could be disposed of on the site. If the treated 


soil is considered hazardous, considerable additional expense 


would be incurred for additional treatment or treatment and 


disposal at a RCRA facility. 


13.6.7 Compliance with ARARs 


Chemical-specific ARARs for on-site incineration of the 


contaminated site soils are primarily related to air emissions 


from the construction activities and the incineration process. 


The federal and state regulations pertaining to air emissions 


include Federal National Air Quality Standards (40 CFR 50 and 61) 


and the Connecticut Air Pollution Control Regulations. These 


ARARs would be attained during site remediation by off-gas 


treatment of the incineration gases and fugitive dust control 


during site preparation activities. 


Location-specific ARARs for this alternative involve the 


Connecticut Hazardous Waste Facility Siting Rules. Under 


Alternative SC-6, contaminated soils would be excavated and 


incinerated on-site. Design location and operation of the mobile 


incinerator would be consistent with the requirements of the 


regulations. 


Action-specific ARARs pertinent to this alternative include RCRA 


facility and incinerator regulations, the OSHA safety 


regulations, the Clean Water Act, and the DEP Hazardous Waste 


Regulation. 


The RCRA, OSHA, CWA, and DEP Hazardous Waste Regulations would be 


attained because the requirements specified in these regulations 
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would be used as design standards by incinerator manufacturers. 


The RCRA incinerator standards would be demonstrated during the 


trial burn. Under this requirement, however, all untreated 


residues, ash, or process effluents would have to be removed from 


the site if the material is tested (TCLP testing) and considered 


a hazardous waste. 


13.6.8 Overall Protection of Human Health and the Environment 


Incineration of VOC contaminated soil would permanently reduce 


human health risks to a residual carcinogenic risk level less 


than 10"*. Incineration of the soil would destroy the VOCs and 


eliminate the migration of contaminants from the site. 


The soil remaining under the facility and the paint shed would 


continue to pose a risk as contaminants would continue to migrate 


from the till into the bedrock. 


13.7 Alternative SC-7: Thermal Stripping 


13.7.1 Description 


The Thermal Stripping alternative would involve the excavation of 


soil in the Zone 1 area that is neither under the production 


facility nor the paint shed. Excavated soil would be heated to 


remove all VOCs. The heated air and VOCs then would be passed 


through an afterburner to thermally destroy the VOCs. Depending 


on subsurface conditions and the ability to excavate in close 


proximity to the existing structure, approximately 26,000 cy of 


soil would be treated on-site with a transportable system. Based 


on a processing rate of 40 tons per day, it is anticipated that 
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the duration of the thermal process would be approximately 4-5 


years. This includes an allowance of 20 percent for downtime due 


to weather, soil conditions and maintenance. Thermal Stripping 


would be a permanent technology for the soil that would be 


excavated and would meet the following remedial objectives: 


• reduce human health risks from direct contact with and 


accidental ingestion of contaminated soil 


• reduce	 the toxicity, mobility and volume of soil 


contaminants 


• reduce the concentration of contaminants in the soil not 


under structures to drinking water standards 


This alternative would involve creating a staging area for the 


thermal stripping unit, Ficrure 13-17. followed by the excavation 


of soil from the Zone 1 area. Although it is not anticipated 


that the excavated soil would require screening for debris, there 


may be a need to screen boulders and large stones. Soil would be 


transported to the stripping unit, treated and returned to the 


excavation. A preliminary test would be required to verify the 


destruction of VOCs and verify that no metals would leach from 


the treated soil. 


Excavation 


Contaminated soils would be excavated concurrently with the 


stripping process. A working zone would be established with 

fencing and signs to keep the public away from exposed 

contaminated soils. Excavation walls would need to be supported 
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or shored with pilings. Areas would be designated for 


stockpiling excavated soils, screening soils, and treating soils. 


The nature of the site till likely would preclude the need to 


dewater excavated soils prior to treatment. Soil samples 


collected from the saturated till unit during the RI 


investigations typically possessed a water content of less than 


25 percent or 75 percent solids. A small amount of free liquid 


may accumulate in the excavation which would be removed by normal 


construction dewatering pumps. This water would be treated, 


after settling, in the IRTS. Sediment could be mixed with other 


excavated soil prior to treatment. 


Thermal Stripping 


The thermal screw type of low temperature thermal stripping 


system operates as shown in the process schematic (Figure 13-18) 


and includes the following: 


• screening and feed system 


• thermal processor 


• induced draft fan system 


• hot oil system 


• afterburner system 


• flue gas scrubber system 


A front end loader would deliver the soil to a feed hopper that, 


in turn, would transfer the soil onto a vibrating screen where 


oversized rocks and debris would be sent to a reject hopper. A 


belt conveyor would transport the screened material to the 


thermal processor. In the processor, oil, which surrounds the 
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augers carrying the soil, is heated. The soil is heated by 


contact with the hot auger, to a temperature at which the VOCs 


will volatilize. Fans remove the volatilized VOCs from the 


thermal processor and transfer them to the afterburner. 


Processed soils are conveyed from the thermal processor to a 


final hopper for return to the excavation. The afterburner 


provides thermal destruction of the VOCs and converts chlorinated 


compounds into hydrochloric acid (HCl). The venturi scrubber 


provides quenching control. The packed tower removes acid gas. 


13.7.2 Short-Term Effectiveness 


Thermal stripping units can be equipped with flue gas scrubbers 


and packed towers to control stack gas emissions to within 


ambient air quality standards (i.e.. National Ambient Air Quality 


Standards, NAAQS). It is likely that an operating permit from 


the CT DEP would have to be obtained before operating the system. 


Compliance with air quality standards would minimize inhalation 


risks to workers, employees and nearby residents to safe levels 


(as determined by the state and federal government). Also, a low 


volume test run would be performed prior to full scale operation 


to demonstrate compliance with all ARARs, RCRA and TSCA 


performance standards. 


Workers involved in soil excavation and decontamination 


operations could be exposed to contaminants via dermal contact 


and/or the inhalation of dusts or volatilized organics. To 


minimize or prevent such exposure, dust control measures, air 


monitoring for particulates and organic compounds, and personal 


protection equipment (e.g., respirators, overalls, and gloves) 


may be required. 
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Excavation also could lead to increased erosion and transport of 


contaminated soils to Pond 3 and the other downstream ponds and 


wetlands. Such migration would stress aquatic biota in these 


areas. To minimize migration of contaminants, sediment would be 


contained in the existing drainage ditch. 


Estimating a soil feed rate of 40 tons per day, the remedial 


action would take 4-5 years to complete. An estimate of the 


duration of the entire remedial process is shown below: 


• Site preparation 6 months 


• Mobilization 2 months 


• Low volume test 1 month 


• Treatment 4 - 5 years 


• Demobilization 1 month 


13.7.3 Long-Term Effectiveness and Permanence 


Thermal stripping with an afterburner is a permanent 


contamination technology. Residual VOC concentrations in the 


treated soils could result in a residual carcinogenic risk of 


less than 10"*. A vegetative cover over the site would stabilize 


the treated soil to reduce erosion and subsequent off-site 


migration. If soils are treated to a 10"* acceptable human-health 


based risk level, no long-term management, monitoring, or 


operation and maintenance functions would be performed. 


The soil remaining under the building and paint shed would not, 


however, receive any treatment. This soil, comprising 


approximately 38 percent of the total estimated volume to 


contaminated by VOCs, would still pose a risk to public health 
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and the environment because contaminants would continue to 


migrate into the deep bedrock aquifer. 


13.7.4 Reduction of Toxicity. Mobility, or Volume 


Thermal stripping would reduce the toxicity and mobility of 


treated soils and reduce human health risks from exposure to 


VOCs. Thermal stripping would destroy more than 99 percent of 


the VOCs present in the feed stream. Treatment of approximately 


95-100 percent of the total volume of contaminated materials is 


anticipated. Therefore, the volume of hazardous materials in the 


treated soil would be decreased by 95-100 percent since the 


treated soil would contain very low, if any, concentrations of 


VOCs. Untreated materials, either screened out before 


incineration or non-combustibles could remain contaminated with 


residual VOCs and may require RCRA landfilling. 


13.7.5 Implementabilitv 


Technical Feasibility. Mobilization of the thermal stripping 


unit would require site preparation and the assembly of 


individual components (e.g., feed hopper, conveyors belts, 


thermal processor, afterburner, pollution control devices, 


stack). The thermal stripping unit would be positioned as shown 


on Figure 13-17. 


Several truckloads of equipment would have to be assembled during 


mobilization. Equipment would be either trailer- or skid-mounted 


and pre-piped and pre-wired. The contracted vendor would be 


responsible for assembling the system and ensuring that it is 


operable. Approximately three to six weeks would be required to 
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complete assembly. Vendor personnel would be trained and 


experienced in assembly; thus, no difficulties or unknowns would 


be expected. 


Thermal stripping has been used in at least 28 superfund 


locations through 1991. Of these, remediation is complete at 2 


sites, 2 systems currently are operating, and the remainder are 


in the design or predesign stage. As a result, this technology 


would not be considered a proven technology. A low volume test 


would be required to demonstrate that the thermal stripper can 


achieve the required performance standards. 


Low volume testing would be performed on-site after mobilization 


of the system is complete. These tests would involve spiking 


contaminated soil with known quantities of representative 


chemicals to evaluate efficiency, emission levels, and residence 


times. 


The thermal stripper would operate at a throughput of 


approximately 40 tons per day. Excavation would be limited to 50 


tons per day to simplify the logistics associated with 


stockpiling of materials. Available space would be used for 


stockpiling of screenings and processed soil. Any bulk debris 


and processed soil initially would be stockpiled separately, but 


could be combined later for disposal once the debris are 


decontaminated (if necessary). 


If, after sampling, the processed soil is determined to be non

hazardous, it could be replaced in the excavated areas. If, 


however, the processed soil is found to contain hazardous 


components, it could require further treatment or off-site 
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disposal. In this case, storage of the processed soil could pose 


a logistical problem. Operation of the thermal processor would 


have to be adjusted to prevent the generation of excessive 


processed soil that would have to be stored. 


Administrative Feasibility. Mobilization of a thermal stripper 


may be a sensitive operation and would have to be coordinated 


with the Town of Woodstock and the State of Connecticut. 


Coordination would involve formal and informal meetings between 


the EPA, the Town and the State. Coordination also would include 


public meetings to enhance active communication with the local 


community. 


Availabilitv of Services and Materials. Hazardous waste 


excavation and thermal stripping services are currently available 


from several vendors including Soil/TEK, Bethlehem Corp and 


Chemical Waste Management. At present, mobile units are 


available and are anticipated to remain so, as more companies 


purchase units to meet market demands. 


13.7.6 Cost 


The total present worth cost of the thermal stripping alternative 


is $7,785,000 as shown in Table 13-7. The present worth cost 


represents the approximate cost of treating approximately 26,000 


cy of soil. The largest portion of the cost is for the actual 


thermal stripping process. Because the unit would be operated on 


a contract basis, no separate operation and maintenance are 


presented. Rather, the O&M cost associated with thermal 


stripping are included in the per ton price for the process. 


13-64 


86088\DLBO527B.WP 

recycledpaper 

http:86088\DLBO527B.WP


Fuss&O'Neilllnc. 

TABLE 13-7 
COST SUMMARY 

SC-7: THERMAL STRIPPING 
FEASIBILITY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 
WOODSTOCK. CONNECTICUT 

DECEMBER 1992 

COST 

CAPITAL EQUIPMENT 

Zone 1 Security Fence $30,000 

Staging Area Preparation 25,000 

Soil Excavation 300,000 

Shoring 360,000 

Screening 35,000 

Mobilization/Demobilization 25,000 

Thermal Stripping 5,000,000 

On-site Disposal of Soil 60,000 

(backfill excavation) 
Site Restoration 35,000 

SUBTOTAL CAPITAL COST $5,870,000 

CONTINGENCY(25%) 1,468,000 

TOTAL CAPITAL COST 

ANNUAL O&M COSTS (5 YRS) 

Soil Sampling 
Weekly Security Check $1,500 

MW Sampling and Analysis 75,000 

PRESENT WORTH O&M - ASSUME 5 YEAR PERIOD 
AND A 4% DISCOUNT RATE 

FIVE YEAR REVIEWS 

Data Analysis and Report Preparation $15,000 
Public Meetings 6,000 

TOTAL FIVE YEAR REVIEW COSTS/5 YRS 21,000 

PRESENT WORTH OF REVIEW COSTS - ASSUME 1 REVIEW 

AT THE END OF 5 YEARS AND A 4% DISCOUNT RATE 

DRAFT 
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The cost is highly dependent on the VOC concentrations, 


friability and water content of the soil. The cost also depends 


on the volume of soil to be treated. Large quantities result in 


more economic operation on a per unit basis. The cost also 


assumes that the soil from the thermal processor could be 


disposed of on the site. If the soil is considered hazardous, 


considerable additional expense would be incurred for additional 


treatment or treatment and disposal at a RCRA facility. 


13.7.7 Compliance with ARARs 


Chemical-specific ARARs for Thermal Stripping of the contaminated 


site soils are related primarily to air emissions from the 


construction activities and the treatment process. The federal 


and state regulations pertaining to air emissions include Federal 


National Air Quality Standards (40 CFR 50 and 61) and the 


Connecticut Air Pollution Control Regulations. These ARARs would 


be attained during site remediation by off-gas treatment and 


fugitive dust control during site preparation activities. 


Location-specific ARARs for this alternative involve the 


Connecticut Hazardous Waste Facility Siting Rules. Under 


Alternative SC-7, contaminated soils would be excavated and 


treated on-site. Design location and operation of the thermal 


stripper would be consistent with the requirements of the 


regulations. 


Action-specific ARARs pertinent to this alternative include RCRA 


facility regulations, the OSHA safety regulations, the Clean 


Water Act, and the DEP Hazardous Waste Regulations. 
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The RCRA, OSHA, CWA, and DEP Hazardous Waste Regulations would be 


attained because the requirements specified in these regulations 


would be used as design standards by manufacturers. The RCRA 


standards would be demonstrated during the low volvune test. 


Under this requirement, however, all untreated residues, or 


process effluents would have to be removed from the site if post

treatment testing indicates that the material is hazardous. 


13.7.8 Overall Protection of Human Health and the Environment 


Thermal stripping of VOC contaminated soil would permanently 


reduce human health risks to a residual carcinogenic risk level 


less than 10"*. Treatment of the soil and subsequent treatment of 


the off-gas would destroy the VOCs and eliminate the migration of 


contaminants from the site. 


The soil remaining under the facility and the paint shed would 


continue to pose a risk as contaminants would continue to migrate 


from the till into the bedrock. 


13.8 Source Control Alternatives Summary 


Table 13-8 presents a brief summary of the detailed analysis of 


the SC alternatives for each of the nine screening criteria. 
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CRITERIA 

1. SHORT-TERM 
EFFECTIVENESS 

Time Unt i i 
I m p i e m e n t a l i o n 
i l Achieved. 

P ro tec t i on ef 

D u r l n i 
Remedial 
Ac t i on . 

S C - 1 

NO ACTION 


Fence c o n i t r u c t l o n 
would be completed 
In 2-3 mon th ! . 

No add i t i ona l 
increa*c oyer 
pretent r l i k i 
would be poK d . 

( 

TABLE 13-8 

SUMMARY - SOURCE CONTROL ALTERNATIVES 


FEASIBILITY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 


WOODSTOCK, CONNECTICUT 

DECEMBER 1992 


S C . 2 SC-3 SC-4 

CONTAINMENT VACUUM EXTRACTION A IR SPARGING 


Cap c o n i t r u c t l o n M lUga t ion would M i t i ga t ion would 
would be completed take 3 to 10 y e a n . take 3 to 10 y e a n . 
In t - t m o n l h i . T h i i Inctudei 

opera t ion of the 
•y i tem on a 2 
month on and 1 
month ofT 
•chedule. 

D u i t generated LHt le riik to the L i t t l e r b k to the 
d u r i n g c o n i t r u c t l o n publ ic would publ ic would r c i u i t 
could po ic an re iu i t f rom Uie f r o m the I n i t a l l a l l on 
incrcaicd r l i k via i n i t a l l a t i o n of or w d l * . T h v c would 
Inha la t ion . R i i k extract ion w e l l i . be a ( l ight potential 
would be min imal of expa iur * to 
becauic l i t t l e to no empioyei i t n m the 
contaminated t o i l etcapc ef v a p o n 
would be ezcaTated. iparged f rom the 

g round . 

SC-S 
B IODEGRADATION 

Due to the 
uncer ta inty w i t h 
the efrect lTencu 
of the d l i p e n l o n 
of m i c roo rgan i im i 
and Uie lack or 
data on aerobic 
b iodegradat ion or 
T C E , Uie 
du ra t i on of the 
remedial ac t l v i t i c i 
cannot be 
pred ic ted. 

L i t t l e riik to Uie 
publ ic wou ld re iu l t 
f r a m the i n i U l l a t i o n 
of Weil l . There would 
be potent ia l ror 
migra t ion or i i t jccted 

the deep bedrock 
aqui fer . 

( 
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S C - ( 

ON-SITE 


I N C I N E R A T I O N 


M i t i g a t i o n would take 
26-29 m o n t h i . T h i i 
a l i ow i t ime for l i t e 
p r e p a r a t i o n . 
mob i l i ca t l on , t r i a l 
b u r n , t reatment and 
• i t e r e i t o r a t l o n . 

Ezcavat lon would 
generate l i gn i f l can t 
a i r - b o r n d u i t 
concen t ra t ion ! . D u i t 
wou ld be l upp re i i ed 
by water or chemical 
app l i ca t ion . 
Potent ia l a i r impac t ! 
f r o m Incinerator 
wou ld be control led 
by e m i i i i o n i control 
device*. 

BC-7 

THERMAL 


BTSIPriNO 


M i t i ga t i on w o u l d take 
5-< y e a n . T h h a l low i 
t ime for l i t c 
p r e p a r a t i o n , 
mobl l lza t lo i i , low volume 
t e i t i n g , t rea tment , and 
l i t e r co to ra t l on . 

Excavat ion w o u l d 
generate l i gn i f l can t 
a i r - b o r n d u i t 
concen t ra t i on ! . D u i t 
would be lupprco ied 
by water or chemical 
app l i ca t ion . 
Potential a i r Impac t ! 
f rom thermal i t r i p p e r 
would be cont ro l led 
by e m i i i i o n i contro l 
device!. 

^  j printed on recycled paper fUSSSXyNELL.lNC 



( (( 

C R I T E R I A 

Pro tec t i on o f 
W o r k e r ! D u r i n g 
Remedial A c t i o n . 

Env i ronmen ta l 
I m p a c t ! . 

S C - l 
NO ACTION 

No add i t i ona l 
Incraaie over pr iaent 
r l i k i would be poeed. 

C o n t a m i n a n t ! wou ld 
continue to be releaied 
to the environment via 
vert ical ground-water 
m ig ra t i on . 

S C - 2 

C O N T A I N M E N T 


Per iana l protect ive 
equipment w o u l d 
cont ro l derma l and 
inha la t ion c x p o i u r c 
p a t h w a y i . 

C o n t a m i n a n t ! wou ld 
contlBuo to be releaied 
to the environment via 
vert ical ground-water 
m ig ra t i on though the 
rate would be reduced. 

TABLE 13-8 

(CONTINUED) 


SUMMARY - SOURCE CONTROL ALTERNATIVES 

FEASIBILITY STUDY REPORT 


LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 


DECEMBER 1992 


S C - 3 S C - 4 
VACUUM EXTRACTION A I R SPARGING 

Per iona l protect ive Penona l protect ive 

equipment would equipment wou ld 

con t ro l dermal and contro l dermal and 

i nha la t i on expo iu re Inha la t ion expo iu re 

p a t h w a y i . p a t h w a y i . 


Con tam inan t m i g r a t i o n Con taminan t m i g r a t i o n 
both ho r i zon ta l l y and both ho r i zon ta l l y and 
Into the deep bedrock Into the deep bedrock 
aqui fer would be aquifer would be 
m i t i ga ted . mi t iga ted . 

SC-S 
BIODEGRADATION 

Per ianal protect ive 
equipment wou ld 
control dermal and 
inha la t ion expo iure 
pathway! . 

Con taminan t m i g r a t i o n 
both hor izon ta l l y and 
into the deep bedrock 
aquifer would be 
mi t igated. 
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S C - « 

ON-SITE 


I N C I N E R A T I O N 


Pe r iana l protect ive 

I nha la t i on exposure 
p a t h w a y i . 

AHhough much o f the 
con tamina ted l o i l 
wou ld be remediated. 
the l o i l under the 
bu i ld ing wou ld 
cont inue to re lea ie 
c o n t a m i n a n t ! to the 
ground water. 

S C - 7 

T H E R M A L 


STRIPPING 


Personal protcet lve 
equipment w o u l d 
cont ro l derma l and 
i nha la t i on expo iu re 
pathways. 

AHhough m u d i of 
the con tamina ted 
l o l l wou ld be 
remediated, the l o l l 
under the bu i ld ing 
would cont inue to 
re lea ie 
c o n t a m i n a n t ! to 
the ground water. 
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CRITERIA 

2 . L O N G - T E R M 

E F F E C T I V E N E S S 

A N D P E R M A N E N C E 

Magni tude of Re i i dua l 
R l i k . 

Adequacy of C o n t r o l ! . 

Rel iabi l i ty of C o n t r o l ! . 

S C - l 

NO ACTION 


R l i k i would remain a i 
p re ien t . 

w i t h normal fac i l i ty 
lecur i ty w i l l prevent 
unauthor ized ent ry . 

Rd le * lo le ly on the 
fence aad l u t l t u t l o n a l 
con t ra i l to prevent 
e x p o i u n . Fence would 
require np laccment In 
15 y e a n . R a l d u a l riik 
would remain. 

S C - 2 

CONTAINMENT 


Con tam inan t m ig ra t i on 
f r o m Uie U l l Into tbe 
ground water would 
cont inue bu t at lower 
rate. Expoiure r i i k to 
contaminated l o l i would 
be In i lgn i r icant . 

Tho muKI- layer cap 
wou ld reduce the 
potent ia l f o r dermal 
expoiure and would 
reduce the riik o f 
cont inued m I g r a U u of 
c o n t a m i n a n t ! to the 
deep bedrock. Periodic 
Impcc t lon wou ld be 
requi red to i n i u r c 
integr i ty of the cap. 

Cap would be 
ant ic ipated to remain 
intact fo r 30 y e a n . 
Subsequently, the 
Integri ty o f the cap 
would have U be 
evaluated more 
frequent ly. 

( ( 
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SUMMARY - SOURCE CONTROL ALTERNATIVES 
FEASIBILITY STUDV REPORT 


LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 


DECEMBER 1992 


SC-3 
VACUUM EXTRACTION 

Rei idua l riik would be 
reduced permanent ly 
th rough t reatment . 
Treated l o l l wou ld peie 
no riik prov ided 
• uf f ic lent 

communicat ion can be 

ad i ieved among 

ext ract ion w e l l i . 


Vacuum ext rac t ion 
wou ld mi t iga te the 
cont inued m ig ra t ion of 
c o n t a m i n a n t ! In to the 
deep bedrock aquifer. 
Long- term moni to r ing 
would be required to 
veri fy the cffectiveneii o f 
t r e a t m e n t . 

Vacuum ext rac t ion 
wou ld be a permanent 
technology. Af ter 
t reatment i i completed. 
no fu r the r c o n t r o l ! 
would be necessary. 

S C - 4 

A I R SPARGING 


Residual risk wou ld be 
reduced permanently 
through t reatment . 
Treated soil wou ld pose 
no risk provided 
suf f ic ient communicat ion 
can be achieved between 
i iOectlon and ext ract ion 
wdls . 

A i r sparging would 
mi t iga te the cont inued 
release of contaminants 
to the deep bedrock 
aquifer. Long-term 
moni tor ing would be 
required to veri fy the 
cfrectivencsi o f 
t rea tmen t . 

A i r iparging would be a 
permanent technology. 
A f te r t reatment l i 
completed, no fu r the r 
con t ro l ! wou ld be 
necei iary. 

S C - 5 
B IODEGRADATION 

Rei idua l r l i k wou ld be 
reduced permanently 
th rough t reatment . 
Treated l o i i wou ld poie 
no r l i k provided 
lu f f tc ien t d l ipers ion o f 
m lc roorgan i im can be 
achieved. 

B iodegradat ion w o u l d 
mlUgate the cont inued 
re leaie of contaminants 
to the deep bedrock 
aquifer. Short and 
long- term moni to r ing 
would be required to 
a s i e i ! the effect lvene!! o f 
t r ea tmen t . 

B iodegradat io i woa ld 
ba a peraaaeat 

teokioIoiT. After 

t rM taaa t i f Map l s tad , 
• 0 far tbef e o i t r o l i 

wo aid b« • o o M i i r j . 


S C - « 

ON-SITE 


I N C I N E R A T I O N 


Inc inera t ion wou ld 
remove al l riik ot 
expoiure. Soil not 
excavated under the 
fac tory and paint 
i hcd would continue 
to po ic a threat due 
to the cont inued 
vert ical migra t ion of 
c o n t a m i n a n t ! . 

Inc inera t ion wou ld 
mi t iga te the 
mig ra t ion of 
con tam inan t ! I n 
a rea ! other than 
under the bu i ld ing 
and paint ihed . 
Long-term 
moni to r ing wou ld be 
requ i red to 
determine the 
impact o f the 
c o n t a m i n a t i o n 
remaining under the 
• t r u c t u r e i . 

Inc inera t ion would 
b* a permanent 
technology. Af ter 
t reatment U 
completed, no 
fu r the r c o n t r o l ! 

S o i l ! beneath Uie 
fac i l i ty would not 
be t rea ted . 

S C - 7 

T H E R M A L 


STRIPPING 


The rma l St r ipp ing 
would remove al l riik 
of expoiure. Sell 
not excavated under 
the factory and 
paint i hed wou ld 
cont inue to po ic a 
threat due to the 
cont inued ver t i ca l 
m ig ra t i on of 
c o n t a m i n a n t ! . 

Therma l St r ipp ing 
wou ld mlUgate the 
m ig ra t i on ot 
c o n t a m i n a n t ! i n 
a r e a ! e ther t han 
under the bu i ld ing 
and pa in t i hed . 
Long- term 
mon i to r ing would be 
requ i red to 
determine the 
Impact of the 
c o n t a m i n a t i o n 
remain ing under the 
i t r u c t u r e i . 

Thermal St r ipp ing 
would be a 
permanent 
technology. A f te r 
t rea tment Is 
completed, no 
f u r t h e r contro ls 
wou ld be necessary. 
S o i l ! beneath the 
fac i l i ty would not 
be t reated. 
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TABLE 13-8 

(CONTINUED) 


SUMMARY - SOURCE CONTROL ALTERNATIVES 

FEASIBILITY STUDY REPORT 


LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 


DECEMBER 1992 


S C - 5 

B IODEGRADATION 


Comp IHe r e d u r t l o n 
In tox ic i ty and 
mob i l i t y of t reated 
soils. Treatment Is 
permanent . 

The technology Is net 
wel l developed to t rea t 
c h l o r i n a t e d 
hydrocarbons . 
C o n i l d e r a b l e 
bench- icale and 
p i lo t - i ca le t e i t i n g 
would be required. 

A d l i d ia rgc permit 
f rom UIC CT DEP 
would be required to 
Iqject m i c r o o r g a n i i m i 
Into Uie l o i l . 

I iOcct lon and ez t ra r t l on 
m a t e r i a l ! wou ld be 
locally avai lable. 
Spedal lzed exper t l ie 
wou ld be requi red to 
develop the 
m i c r o o r g a n i i m i . 

S C - ( 

ON-SITE 


I N C I N E R A T I O N 


Comp l r t e redur t l on 
In t o x i d t y and 
mobi l i t y o f t reated 
l o l i i except for t h * 

the bu i ld ing and 
paint i hed . 
T n a t m e n t i i 
permanent . 

Treatment wou ld 
requi re mobi l lzaUon 
o f ipcclal lzed 
equipment. 
Technology Is 
demonstrated. 
Stack mon i to r i ng 
would be necei iary. 

A i r permKi f rom the 
CT DEP may be 
requi red. 

Service! and 
mater ials would be 
avai lable local ly. 

( 
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CRITERIA 

3. R E D U C T I O N O F 


T O X I C I T Y . 


M O B I L I T Y OR 
V O L U M E 

4 . I M P L I M I N T A B I L I T T 

Technical Fea i ib l l l t y . 

A d m l n l i t r a t i v e 
Fea i ib l l l t y . 

Aval labl lHy of Service* 
and M a t e r i a l ! . 

S C - 1 

NO ACTION 


No reduct ion In 
toxici ty, mobi l i ty or 
volume bccauie no 
t reatment U 
p r o p o i e d . 

Fence I n i t a l l a t i o n 
l l a ihnp le t a i k 
wi th n a d i l y 
ava i lab le 
m a t e r i a l ! . 

No pcrmKs would be 
requi red. 

Services and 
materials would be 
avai lable local ly. 

SC-2 

CONTAINMENT 


Cap would reduce 
d lgh t l y the mob i l i t y 
of contaminants due 
to the reduct ion o f 
recharge, but there 
wou ld be no 
reduct ion In tox ic i ty 
or volume. 

Cap i ns ta l l a t i on 
would consist of 
s t a n d a r d 
c o n s t r u c t i o n 
act lvHIes. 
MonHor ing wells are 
already In place. 

No permHs wou ld be 
required. 
I n s t i t u t i o n a l 
controls wou ld be 
necessary. 

Service* and 
mater ials would be 
avai lable local ly. 

S C - 3 
VACUUM EXTRACTION 

Complete r e d u r t l o n 
In tox ic i ty and 
moh l l i l y of t reated 
soils. Treatment l i 
permanent . 

Vacuum extract ion l i a 
commonly used 
technology. Mater ia ls 
and equipment are 
readi ly avai lable. 

A pefmK t n m Uic CT 
DEP to discharge the 
off-gas would be 
requ i red . 

Serv ice! and m a t e r i a l ! 
wou ld be available 
loca l ly . 

SC-4 
A IR SPARGING 

Complete reduc t ion 
in tox ic i ty and 
mob i l i t y of t reated 
• o i l ! . Treatment i i 
permanent . 

A i r iparging h a 
commonly u ied 
technology. M a t e r i a l ! 
and equipment are 
readily available. 

A permit f rom the CT 
DEP to d i id ia rgc the 
of f -gai would be 
requ i red. 

Services and mater ia ls 
would be available 
local ly. 

S C . 7 

T H E R M A L 


STRIPPING 


Compl r te redu r t l on I n 
toxici ty and mob i l i t y of 
treated soils except fo r 
the soli remain ing 
under the bu i l d i ng and 
paint shed. Treatment 
l l permanent. 

Treatment wan id 
n q u l r e mob i l i za t ion o f 
•peclallzed equipment. 
Technology l i becoming 
m o n avai lable. 
E x h a w t g a i mon i t o r i ng 
would be necei iary. 

A i r permlU f r om Uic 
CT DEP may be 
requ i red. 

Specialized Service! 
and m a t e r i a l ! are not 
avai lable loca l ly , bu t 
there a  n levera l 
con t rac to r ! In the 
eai tern par t o f the 
count ry . 
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TABLE 13-8 DRAFT 
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SUMMARY  SOURCE CONTROL ALTERNATIVES 
FEASIBILITY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 
WOODSTOCK, CONNECTICUT 

DECEMBER 1992 

SC-6 SC-7 
SC-1 SC-2 SC-3 SC .4 SC-5 ON-SITE THERMAL 

CRITERIA NO ACTION CONTAINMENT VACUUM EXTRACTION AIR SPARGING BIODEGRADATION INCINERATION STRIPPING 

5. COST (Nrt Present $1,443,500 $1,838,000 $1,230,000 $1,240,000 $1,516,000 $13,>10,000 $7,785,000 
Worth) 

<• COMPLIANCE 
WITH ARARs 

Chemical-specific 
ARARs for soil and 
ground water would 
net be mrt. 

Chtmlcal-speciric 
ARARs for sell and 
ground water would 
not be mrt. 

Treatment of otf-gas 
emiiiioni may be 
required to comply with 
CT Air Quality 

Treatment of off-gai 
emiiiloni may bo 
required to comply with 
CT Air (Quality 

Complrte treatment 
would comply with 
ARARi. 

RCRA Indneratar 
regulations would 
not be mrt slnco 
ash (soil) would be 

Treatment ot off-gas 
may be required to 
comply with CT Air 
Quality Standards. 

S tandard! . S tandard! . disposed of on-site. Disposal of soil 
A waiver is on-ilte may require 
Justifiable because a waiver. 
the aih ll exported 
to pai! TCLP 
analyies. 

7 . OVERALL 
PROTECTION O F 

The fence would contrel 
dermal contart with 
loll riiks. Off-site 

The cap would reduce 
the risli sf migralloa ot 
contaminants into the 

Risk of d i n r t contart 
with contaminated sell 
and continued 

Risk t  t dlrert conUrt 
with contaminated soil 
and continued 

Risk t  t d l n r t contart 
with contaminated soil 
and continued 

Risk ot dlrert 
contart with 
contaminated sell 

Risk of dlrert 
contart with 
contaminated soli 

HUMAN HEALTH migration would bedrock aquifer. The migration of migration ot migration of would be eliminated. would be dimlnated. 
AND ENVIRONMENT continues as cap would control contaminants Into the contaminants lilts the contaminants Into the Soil beneath the Sell beneath the 

contaminants migrate dlrert contart and deep bedrock aquifer deep bedrock aquifer deep bedrock aquifer building and paint building and paint 
from the till to the Inhalation exposure. would be eliminated. would be dimlnated. would be dimlnated. shed may continue shed may continue 
bedrock aquifer. to permit the to permit the 

migration of migration of 
contaminants to the contaminants to the 
deep bedrock deep bedrock 
aquifer. aquifer. 

8.STATE 
ACCEPTANCE 

To be Incorporated 
Into the ROD. 

To be Incorporated 
Into the ROD. 

To be Incorporated 
Into the ROD. 

To be incorporated 
into the ROD. 

l  b bo lacorporatod 
la te tho ROD. 

To be Incorporated 
Into the R O  a 

To be Incorporated 
Into the ROD. 

9. COMMUNITY 
ACCEPTANCE 

Te be Incorporated Into 
the Responsiveness 
Summary of the ROD 

To be Incorporated into 
the Responsiveness 
Sammary ot the ROD. 

To be incorporated into 
the Responsiveness 
Summary of the ROD. 

To be incorporated into 
the Responsiveness 
Summary of the ROD. 

To be Incorporated Into 
the Responsiveness 
Summary of the ROD. 

To be Incorporated 
Into the 
Responsiveness 
Summary ef the ROD. 

To bo incorporated 
into the 
Responsiveness 
Summary of the ROD. 
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14.0 DETAILED EVALUATION OF MIGRATION MANAGEMENT ALTERNATIVES 


14.1 Introduction 


This section consists of a detailed analysis of the MM 


alternatives that remain following the screening of remedial 


alternatives (see Section 12.2.3). The MM alternatives are 


actions that would provide control of the movement of 


contaminants away from the Zone 1 source area. 


Alternative MM-1 is the No Action scenario, though the presence 


of the existing IRTS supersedes the selection of a no action 


response. It remains included to use as a baseline for 


comparisons. Alternative MM-4 (air stripper) would involve 


collection and treatment of deep bedrock ground water from the 


site. The last alternative (MM-5) is similar to MM-4 except that 


the treatment would be via UV/Oxidation. 


The detailed analysis of each MM alternative begins with a 


description of the conceptual design details developed during the 


evaluation process. This is followed by an assessment of the 


alternative with regard to the following criteria: 


short-term effectiveness 


long-term effectiveness and permanence 


reduction of mobility, toxicity, or volume 


implementability 


costs 
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compliance with ARARS 


overall protection 


state acceptance 


community acceptance 


Each alternative will be evaluated individually with regard to 


the first seven criteria. The first five criteria constitute 


technical, institutional, cost, and risk concerns. Compliance 


with ARARs and overall protection of human health and the 


environment are criteria that reflect statutory retjuirements. 


The final two criteria are evaluated on the basis of information 


available at the time of the detailed analysis. 


At the present, public perception of the three MM alternatives is 


not known. Therefore, as was done in Section 13.0, the state and 


community acceptance sections will be addressed below, and will 


apply to all three MM alternatives. The assessments are: 


State Acceptance. The Connecticut DEP, in a letter to 


Linemaster, required that Linemaster institute measures to 


control the flow of contaminated ground water from the site. 


The DEP approved the plans for the Interim Removal Treatment 


System and has inspected the currently operating facility. 


Any comments received from the State after review of the Draft 


FS will be incorporated into later revisions of the FS and the 


ROD. 


Communitv Acceptance. In June 1991 a public meeting was held 


to introduce the RI/FS process by the Agency. The history of 


the investigations and the movement of contaminants in the 
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ground water on and adjacent to the site were explained. Also, 


future plans, including the proposed construction of the 


existing air stripper were outlined. To date, the community 


has not been formally informed of the construction of the 


Interim Removal Treatment System. Because there are 


Linemaster employees who are residents of Woodstock, word-of

mouth likely has resulted in common knowledge of the 


activities. An open house will be held in the future to 


explain the system, its effect on the ground-water table and 


answer questions. In addition, a 30-day period will be 


provided for public comment following the release of the Draft 


FS. Comments received at that time will be incorporated into 


the Responsiveness Summary, an integral part of the ROD. 


14.2 Alternative MM-1; No Action 


14.2.1 Description 


In the strictest interpretation, there would not be a No Action 


alternative because the State has mandated the implementation of 


the existing Interim Removal Treatment System. The No Action 


alternative for Migration Management however, is analyzed as a 


baseline for comparison with other alternatives as recjuired by 


the NCP and the current guidance. This alternative would leave 


the site in its present condition, with no remedial effort 


implemented. A fence with posted warning signs would be provided 


around the Zone 1 area to restrict access, while institutional 


controls would place restrictions on future development in the 


area. Environmental monitoring, primarily ground-water sampling 


and analysis of both on-site monitoring wells and the off-site 


water supply wells, would be required to evaluate contaminant 


migration. The following actions are proposed: 
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Sample the perimeter monitoring wells/well clusters MW-27, 11, 


18, 12, 8, 22, 28, 29 and 15 on a quarterly basis. This will 


monitor concentrations of and evaluate the dispersion of the 


contaminants. 


Continue to sample the off-site water supply wells with the 


same frequency as is currently being used. 


Establish institutional controls limiting the use of ground


water where possible and providing individual domestic 


treatment units where necessary. 


Perform site review every five years. 


Conduct education programs, including public meetings and 


presentations, to increase public awareness. 


The ground-water samples collected would be analyzed for VOCs 


that are the major components of contamination in the site ground 


water. Therefore, monitoring for VOCs should provide sufficient 


information to assess contaminant migration. Sampling and 


analysis only for VOCs also will result in a more cost-effective 


monitoring program, since collection of large volumes of water 


from the multi-level monitoring wells is a labor-intensive 


activity. 


CERCLA, as amended, recjuires that a site be reviewed every five 


years if contaminants remain on-site following remediation 


activities. Therefore, a formal five-year review program would 


have to be established. Data collected as part of the monitoring 


program would be examined during each of the reviews and 


recommendations for potential remedial actions would be 


evaluated. 
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Institutional controls would have to be implemented to limit 


present and future use of ground water in areas potentially 


affected by the site. These controls would be developed in 


cooperation with state and local governments. The actual 


distance to limit ground-water use around the site would have to 


be determined at that time. 


14.2.2 Short-Term Effectiveness 


Because this alternative would not provide any remediation, it 


would not be expected that threats to the community and workers 


would be encountered during implementation. No impacts to the 


environment would be anticipated as a result of monitoring 


activities. The monitoring wells selected for use in the program 


presently exist. Therefore, the time required to implement the 


alternative would be limited to the time involved in the planning 


and implementation of a sampling program. 


Because there is no current or anticipated short-term exposure to 


contaminated ground water beneath the site, there is minimal risk 


to public health. Implementing this No Action alternative 


therefore, will not change baseline risks. Public awareness 


would increase the short-term effectiveness of this alternative 


by limiting future development of the aquifer. Risks associated 


with future exposure to ground water are discussed below. 


This alternative would not result in any improvement to the 


natural environment over baseline conditions. Concentrations of 


organic contaminants in the till and bedrock acjuifers would be 


unchanged from baseline levels. 
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14.2.3 Long-Term Effectiveness and Permanence 


This alternative would not reduce the potential risks to public 


health. Because no public water is available, reliance on ground 


water wells is necessary. Contaminant concentrations in two off-


site wells currently exceed MCLs and MCLGs. Without remediation, 


these contaminant concentrations would remain greater than 


appropriate criteria values and exposure to ground water would 


result in unacceptable risk. Public awareness would increase the 


long-term effectiveness of this alternative by limiting ground


water use. 


It is anticipated that the existing monitoring wells would have 


an indefinite life. MW-15db may continue to collapse, though it 


remains effective for controlling ground-water elevation. 


Replacement of MW-l5db may be necessary in the future. 


14.2.4 Reduction of Mobilitv. Toxicity, and Volume 


A No Action alternative would not reduce the mobility, toxicity 


or volume of the contaminants in the ground water. Contaminants 


would continue to migrate off the site thereby increasing the 


total volume of ground water impacted by site contaminants. 


14.2.5 Implementabilitv 


Technical Feasibility. Installation and operation of a ground


water monitoring system is a well developed technology. The 


contamination, however, exists within a fractured bedrock 


aquifer. Although there is limited information pertaining to the 


bedrock fracture system currently available, the present ground


water monitoring system can provide an indication of the 


influence of the ground-water extraction wells. Long-term 
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monitoring will establish recharge patterns and enable estimation 


of long-term effects of pumping. 


Administrative Feasibility. The EPA would need to coordinate 


with the State of Connecticut, the Town of Woodstock and the 


Northeast Health District to establish institutional controls to 


regulate installation of water wells near the site. Annual 


coordination or review should be conducted by both EPA and the 


State to ensure these controls are being implemented. 


Availability of Services and Materials. Availability of 


necessary equipment and vendors for ground-water monitoring is 


very good. A significant number of vendors capable of completing 


the work is available. Therefore, competitive bidding can be 


expected. 


\my 14.2.6 Cost 

The total present worth cost of the No Action alternative is 


$1,364,000 for the 30-year period as shown in Table 14-1. No 


capital equipment costs have been included because all the 


monitoring wells have been installed. The cost presented for 


this alternative and all subsequent alternatives is a preliminary 


opinion of cost based on conceptual design concepts. As such the 


should be used for planning, evaluation, and comparison purposes 


only. 


The O&M costs reflect the frecjuency of sampling and analysis and 


monitoring ground-water elevations of the wells shown in 


Table 14-2 and 14-3. Monitoring of GW-10 and GW-12 for arsenic 


was required by the EPA after it was detected in the initial 


screening study by NUS in 1986-87. Subsecjuently, it was included 


as part of the Water Supply Well Interim Monitoring Program to 
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TABLE 14-1 
COST SUMMARY 
MM-1: NO ACTION 

FEASIBIUTY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 


WOODSTOCK, CONNECTICUT 

DECEMBER 1992 


COST 
CAPITAL EQUIPMENT 

NONE 

ANNUAL O&M COSTS 

Sannpling and Analysis $75,000/yr 

PRESENT WORTH O&M - ASSUME 30 YEAR PERIOD 

AND 4% DISCOUNT RATE 

FIVE YEAR REVIEWS 

Data Analysis and Report Preparation 
Public Meetings 

$15,000 
6,000 

TOTAL FIVE YEAR REVIEW COSTS/5 YRS $21,000 

PRESENT WORTH OF REVIEW COSTS - ASSUME 6 REVIEWS 
OVER 30 YEARS AND A 4% DISCOUNT RATE 

PRESENT WORTH OF ALTERNATIVE 

DRAFT 

REV. 1.0120192 

PRESENT WORTH 

COST 


$1,297,000 

$67,000 

$1,364,000 
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TABLE 14-2 

INTERIM REMOVAL ACTION - GROUND-WATER SAMPLING 


FEASIBILITY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 


WOODSTOCK, CONNECTICUT 

DECEMBER 1992 


WELL SAMPLING ANALYSIS 
FREQUENCY 

GW-lOdb, MW-ldb, MW-6db, MW-8db, 
MW-lldb, MW-15db, MW-17db, MW-

Monthly first 
6 months, then 

8240 or 524.2 
and Arsenic 

19sb, Pond 3 outfall quarterly 

All deep bedrock wells (14 wells), Quarterly 8240 or 524.2 
intermittent stream at Route 171 and Arsenic 

MW-lsb, MW-6sb, MW-7sb, MW-8sb, Semiannually 8240 or 524.2 

MW-9sb, MW-lOt, MW-lOsb, MW-llsb, and Arsenic 

MW-16sb, MW-16t, MW-17sb, MW-17ts, 

MW-17td, MW-20sb, MW-EPA-Ats, MW-

EPA-Atd, MW-EPA-Asb 


All Other Monitoring Wells Annually 	 8240 or 524.2 

and Arsenic 


TABLE 14-3 

INTERIM REMOVAL ACTION - WATER-LEVEL MONITORING 


FEASIBILITY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 


WOODSTOCK, CONNECTICUT 

DECEMBER 1992 


WELL MONITORING DURATION MONITORING 
FREQUENCY DEVICE 

MW-8db, MW-lldb, MW
lSdb, MW-27db, GW-8db 

Continuous Month 1 Pressure 
Transducer/ 
datalogger 

On-site till wells, on-
site shallow bedrock 
wells, on-site deep 
bedrock wells, GW-4, 

1 GW-l7db, GW-40db 

3/Week 
(M,W,F) 
1/Week 
1/Month 

Weeks 1-2 
Weeks 2-5 
Months 1-12 

Fiberglass 
tape 

86088\DLB0622F.wp 
recycled paper 

http:86088\DLB0622F.wp


Fuss&O'Neilllnc. 

DRAFT 

REV. 1.0 120192 


determine the prevalence and concentration of arsenic on and off 


the site. 


It has been assumed that all work would be done by outside 


consultants rather than by Linemaster. The sampling and analysis 


costs are the same as those included in the evaluation of the 


Source Control alternatives. This is done to compare the total 


present worth cost of the alternatives to each other. When 


Source Control and Migration Management alternatives are combined 


as Site alternatives in Section 15.0, only one sampling and 


analysis cost will be included. The five-year reviews would 


include review of the analytical data, reassessment of the 


potential hazards associated with the contaminated ground water 


and addressing public comments. 


14.2.7 Compliance with ARARS 


Under MM-1, the No Action alternative, limited activity would 


take place at the site to reduce the current and future potential 


risks of the contaminated ground water. The existing ground


water monitoring program would continue to monitor contaminant 


migration over time. 


The chemical-specific ARARS pertinent to this alternative are the 


federal Safe Drinking Water Act (SDWA, 40 CFR 141.11-141.16), the 


Clean Water Act (CWA, 40 CFR 230) and the state ground-water and 


surface-water quality standards and drinking water standards 


(22a-426). Under the No Action alternative, MCLs and MCLGs will 


continue to be exceeded for the shallow overburden and bedrock 


ground water, and these ARARS would not be attained. In 


addition, it is likely that VOCs would continue to migrate off-


site, contaminating more ground water and, potentially, surface 


water. 
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Location-specific ARARs are federal and state wetlands protection 


regulations, the federal Clean Water Act and the Connecticut 


Inland Wetlands and Water Courses Regulations (Title 22a). Under 


No Action, the contaminant plume could eventually contaminate the 


wetlands associated with on-site Pond 1 and those of the Mill 


River area. These ARARs, therefore, would not be attained for 


the No Action alternative. 


Action-specific ARARs associated with this alternative are RCRA 


regulations pertaining to RCRA facilities, OSHA regulations 


specifying federal safety standards, and DEP - Hazardous Waste 


Regulations. These regulations would be attained during the 


ground-water monitoring program. 


14.2.8 Overall Protection of Human Health and the Environment 


The No Action alternative would not reduce the risk to human 


health and the environment. Contaminants would remain in the 


ground water and would continue to migrate off the site. 


14.3 Alternative MM-4: Air Stripping & Carbon Adsorption 


14.3.1 Description 


Contaminants, principally VOCs, are present in the ground water 


beneath and downgradient, primarily to the north and northeast of 


the site. The contaminants are distributed in the overburden and 


bedrock ground-water flow systems and have been detected 1800 


feet from the Zone 1 source area. The maximum observed depth of 


VOC distribution in a bedrock fracture was at 270 feet (elevation 


256) in MW-ldb, a downgradient monitoring well. The lowest 


elevation was at 238 feet in MW-8db. Alternative MM-4 proposes 


active collection and treatment of ground water to mitigate 
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ground-water contamination. 


The existing collection system (Figure 14-1) includes two deep 


bedrock wells that are located close to the Zone 1 area (MW-17db 


and GW-lOdb) and four other on-site deep bedrock wells (MW-ldb, 


MW-6db, MW-14db, and MW-15db). MW-14db was added to the 


extraction well network in September 1992 to extend hydraulic 


control to the southeast. Except for MW-14db, the extraction 


wells demonstrate significant concentrations of VOCs. Periodic 


monitoring of these extraction wells in conjunction with the 


operation of the Interim Removal Treatment System has shown a 


decline in VOC concentration. These wells are being used to 


remove contaminated ground water near the Zone 1 source area and 


to help control further off-site migration of contaminants in the 


bedrock. 


Wells at the site boundaries were not used as extraction wells 


for the Interim Removal Action. (The site boundary is considered 


the boundary encompassing the Linemaster Switch property and the 


property of the adjacent Blakely residence). Wells located at 


the site boundaries (MW-8db, MW-lldb, MW-12db, MW-18db and MW

22db) historically have demonstrated low levels of contamination. 


Pumping at these wells may accelerate migration of contaminants 


from the Zone l source area to the site boundary. By using those 


wells that are located in the areas of the highest observed VOC 


concentrations, the efficiency and effectiveness of the 


extraction system should be maximized. The following presents 


rationale that were used to select the wells. 


GW-lOdb - This well is located underneath the facility and is 


close to the Zone 1 overburden source area. Previous packer and 


pumping tests have indicated TCE at concentrations of 


approximately 30,000 ug/l. In addition, volatile organic 


14-10 


8CO«8\DLB0622F.WP 

recycled paper 0 

http:8CO�8\DLB0622F.WP


N

1 


AERIAL PH0T0C«4PHY BASED ON 3-2J-86 FLIGHT BY 
AERO GRAPHICS CORP. COMPILED BY AERIAL DATA flEDUCTION 
ASSOC. CONTOURS BASED ON CONN. GEODETIC SURVEY 
STATION 1992 HAVING AN ELEVATKJN OF 567J4L 

HORIZONTAL DATUM BASED ON C.G.S. (NAD 1927.) 

ALL MONITORING WELLS HAVE BEEN FIELD LOCATED AND/OR 
VERIFIED HORIZONTALLY AND VERTICALLY BETWEEN 6-21 91 
4ND4-I4-9J SEE FIELD BOOK »5I6. 

LEGEND 

P2 - 3 (•) EXISTING PIEZOMETER LOCATION 

"W-H ^ EXISTING TILL MONITOftll^G WELL 

MW-lsb^ EXISTING SHALLOW BEDROCK MONITORING WELL 

MW- ldb^ EXISTING DEEP BEDROCK MONITORING WELL 

GW-OedbQ EXISTING WATER SUPPLY WELL 

500— TOPOGRAPHIC CONTOUR ( f t . m i l ) 

TREE LINE 

FUSS&O'NEILl: 
consulting engineers 

M A N C H E S T E R . C O N N E C T I C U T 


INTERIM REMOVAL ACTION 

COLLECTION SYSTEM 


FEASIBILITY STUDY REPORT 


LINEMASTER SWITCH CORPORATION 
PLAINE HILL ROAD WOODSTOCK. CONNECTI CUT 



Fuss&O'Neilllnc. 

DRAFT 

REV. 1.0 120192 


compounds were found in all the fracture zones sampled during the 


packer tests. The maximvim observed yield of this well is 


approximately 8 gallons per minute (gpm). The purpose of using 


this well in the Interim Removal Action is to help control 


contaminant migration in the bedrock beneath the facility. This 


is done by extracting contaminated ground water that has 


infiltrated from the Zone 1 area into the deep bedrock aguifer. 


MW-ldb - This well is located northeast of the facility on the 


Blakely property. Packer tests have detected TCE in 


concentrations ranging from 270 to 550 ug/l in all fractures 


identified by geophysical investigations previously conducted at 


this well. The maximum yield of this well was estimated at 30 


gpm from air lift tests conducted after the drilling operations. 


This closely approximates the continuous yield observed. Pumping 


at this location is expected to establish a hydraulic barrier to 


continued northeasterly ground-water migration toward GW-40, the 


Town Hall well. 


MW-6db - This well is located east-northeast of the facility on 


the Blakely property. Packer tests have detected TCE in 


concentrations ranging from 890 to 3100 ug/l. Packer test 


results demonstrated that all fracture zones in this well are 


contaminated. The maximum yield of MW-6db was estimated at 4 gpm 


during drilling operations. Continuous pumping, however, has 


shown a sustainable yield of approximately 7 gpm. The purpose of 


including this well is the same as for MW-ldb; i.e. hydraulic 


control to prevent the migration of contaminants off the site. 


MW-15db - This well is located north of the facility on the 


Blakely property. Packer tests detected TCE in the deep 


fractured bedrock at concentrations ranging from 210 to 350 ug/l. 


The well yield was estimated at 100 gpm by the air lift method 
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conducted after the drilling operations. Sustained pumping 


resulted in a yield of approximately 50 gpm. The integrity of 


the rock at MW-15db is poor and the well has caved at least 


twice. In addition, it contains a high concentration of "rock 


dust". 


After several weeks of shake-down operation followed by 


continuous operation of the Interim Removal Treatment System 


(IRTS), it became apparent that MW-ldb alone could influence a 


significant area. Ficrure 14-2 depicts the depression of the 


ground-water table and the radius of influence of the ground


water extraction system. As can be seen, there is control of the 


deep bedrock ground-water level to the north and northeast. 


Therefore, the use of MW-15db is discretionary. 


MW-17db - This well is located immediately southeast of the 


facility. Packer tests have detected TCE at concentrations 


ranging from 350 to 5200 ug/l and all the fracture zones in this 


well are contaminated with TCE. The maximum yield of this well 


was estimated at 1.5 gpm during drilling operations. Sustained 


pumping has resulted in a yield of approximately 7 gpm. The 


purpose of including this well is to remove contaminated ground 


water from the deep rock in the vicinity of the facility and to 


help control contaminant migration to the south. 


MW-14db - This well is situated in the east central portion of 


the site. Packer testing detected only low concentrations of 


VOCs (approximately 10 ug/l). The estimated yield was 


approximately 20 gpm. A continuous yield of approximately 26 gpm 


has been observed since its incorporation into the extraction 


well network in September 1992. Although not originally included 


in the network, this well was added to extend control of the 


ground-water flow into the southeastern portion of the site. 
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The above proposed extraction well network did not include GW

12db, a deep rock well historically demonstrating high 


contaminant levels. Initially, GW-12db was not included as an 


extraction well because it was expected to be dewatered by the 


pumping of MW-15db that is located approximately 120 feet to the 


northwest. The estimated yield of MW-15db was much higher (50 


gpm) than GW-12db (5 gpm) . In addition, the maximum drawdown 


elevation in MW-15db was approximately 100 feet lower than the 


maximum drawdown elevation at GW-12db. After system start-up, it 


was shown that GW-12db was dewatered by pumping the other wells. 


Under the initial pumping configuration hydraulic control to the 


southeast was lacking. To extend control in this direction, MW

14db was added to the system at a flow rate of 26 gpm. The VOC 


concentrations detected in MW-14db during packer testing were 


less than 10 ug/l. At the effective extraction rate of each well 


(accounting for the potential impact on off-site abutting wells), 


the system will operate at approximately 70 gpm. MW-ldb and 


MW-l5db have shown an effect on off-site water supply wells GW-42 


and GW-17 to the north of the site. A new, deeper well has been 


drilled to replace the existing GW-42 and a new pump has been 


installed deeper in GW-17. 


Treatment Svstem - The Air Stripping and Carbon Adsorption 


alternative consists of a combination of a packed tower air 


stripper for VOC removal followed by granular activated carbon 


(GAC) filters as a polishing step (Ficmre 14-3) . The GAC filters 


are included to insure that the effluent meets drinking water 


standards for VOCs (<5 ug/l) . A diagram of the existing 


treatment system is shown in Ficrure 14-4. The design report is 


included in Appendix E. Air stripping is a proven technology 


well suited for the removal of TCE, the primary contaminant at 


the site. This aeration process transfers the VOCs in the 
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aqueous phase to the gaseous phase. Removal efficiencies of TCE 


exceed 99 percent. 


From the individual monitoring wells (MW) and water supply wells 


(GW), ground water is pumped through individual force mains to an 


equalization tank in the treatment building. As each line enters 


the building there is a sampling tap followed by a flow sensor. 


This allows sampling and analysis of each well and records 


instantaneous and total flow from each well. A filter was 


installed on the line from MW-15db because the suspended solids 


concentration is high. This is due to the fractured bedrock 


condition. 


The equalization tank is controlled by low, high and high-high 


level switches. From the equalization tank. Transfer Pump 1 


delivers the flow to the top of the air stripping tower. A 


sampling tap has been provided to determine the VOC concentration 


of the equalized flow to the stripper. A flow sensor indicates 


the flow rate to the tower. 


The air stripping tower is designed to treat a water stream of 


variable VOC concentration. The anticipated TCE and total VOC 


concentrations from the well complex at full flow are 3,550 and 


4,700 ug/l respectively. Initially the influent concentration 


was higher because the flow was lower but the total mass removed 


per day is less than at the design flow. The air stripper has 


the ability, however, to achieve an effluent VOC concentration of 


5 ug/l with an influent VOC concentration as high as 40,000 ug/l 


at 130 gpm. This concentration would be possible if only GW-lOdb 


was contributing to the system. The average design conditions 


however, are for an average influent VOC concentration of 3,550 


ug/l at a flow of 130 gpm. 
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The treated water from the tower is returned to a clearwell at 


the base of the tower. The liquid level in the clearwell is 


controlled by probes that control the operation of transfer pumps 


and the air blower. 


Transfer Pump 2 delivers the flow from the air stripper clearwell 


to the granular activated carbon (GAC) filters. This pump 


operates on the water level in the clearwell. It also contains 


a sampling tap and flow sensor. The tap allows collection of a 


sample to determine the effectiveness of the stripper. The flow 


sensor allows recording of instantaneous flow rate as well as 


total flow through the system. 


The carbon filters are designed to operate in the upflow mode in 


series or in parallel. They have been plumbed to allow either 


filter to function as the primary unit. Flow enters the primary 


unit at the bottom and out the top via Transfer Pump 2. The flow 


continues under pressure through the secondary unit and 


discharges from the top of the unit. Ultimately, the flow 


discharges by gravity to Pond 3. A sampling tap is located on 


the discharge side of both of the filters to determine the 


effectiveness of the filtration system. They are used to monitor 


water quality before it leaves the treatment building. An 


Emergency Discharge Authorization for the system has been issued 


by the Connecticut Water Management Bureau. A copy is included 


in Appendix F. This Authorization is valid until a NPDES permit 


is issued. An application for the NPDES permit was filed with 


the application for the Emergency Authorization. 


The system has been designed to be simple to operate yet includes 


sufficient control and monitoring functions to assess its 


effectiveness. Safety features have been included to prevent any 


discharge to untreated water and to monitor for system 
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malfunctions. The control system includes a programmable 


controller and a graphic display panel to allow evaluation of the 


operating status at a glance. The programmable controller 


permits easy alteration of system parameters to adjust to 


changing conditions (e.g., faster or slower ground-water recharge 


to the monitoring wells) . Spent GAC will be removed from the 


filters through an agreement with LaFramboise Well Drilling, 


Inc., Putnam, Connecticut. 


Treatment of off-gas emissions from the air stripper is not 


required. A permit to discharge VOCs up to 0.20 Ib/hr has been 


issued by the Connecticut Bureau of Air Management. A copy is 


included in Appendix G. 


14.3.2 Short-Term Effectiveness 


As previously described, an extensive monitoring well and ground


water collection system and an air stripper/GAC system exists on 


the site. The air stripper/GAC system has immediately started 


reducing the volume of contaminants in the ground water and is 


controlling the migration of contaminants off the site. 


14.3.3 Long-Term Effectiveness and Permanence 


Pumping and treating ground water is designed to serve two 


purposes. One is to remove contaminants from the deep bedrock 


aquifer. The other is to control the migration of contaminants 


off the site. This alternative will, therefore, effectively 


reduce the public health risks associated with direct contact or 


exposure to contaminated ground water. Favorable community 


reaction to these results is expected. 


Because this alternative will treat on-site bedrock ground water, 
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it will reduce, to some extent, future potential risks associated 


with ground-water use. This alternative however, will not 


directly reduce contaminant concentrations in the off-site ground 


water because no extraction wells off the site are included. The 


rationale for the well selection was discussed in Section 14.3.1. 


This alternative relies on natural attenuation and dilution to 


reduce contaminant concentrations in off-site ground water. 


Controlling the flow of contaminated ground water however, will 


reduce the volume of contaminated water downgradient of the 


Linemaster site. This will reduce future potential risks 


associated with drinking contaminated ground water. 


Discharge of treated ground water to Pond 3 and, ultimately, to 


Mill Brook will not impact the aquatic environment. Aquatic 


toxicity testing of the treatment system effluent showed 100 


percent survival of the aquatic organisms. Monitoring of the 


effluent is required in the Emergency Discharge Authorization. 


Certain components of the treatment system (e.g., pumps, carbon, 


tower packing, etc.) possess limited service lives. Packing 


likely would have to be replaced in five to ten years, though 


cleaning of the media likely will be required more frequently due 


to the presence of iron and manganese in the ground water. The 


pumps would be replaced on a five year rotating basis. The 


carbon life would depend on the influent water quality but is 


generally expected to last two to three years. Therefore, cost 


estimates include replacement of system components on a regular 


basis. 


14.3.4 Reduction of Toxicitv. Mobility and Volume 


One of the goals of the ground-water extraction system is to 


prevent the migration of contaminants off the site. The initial 
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extraction system demonstrated partial control. Inclusion of MW

14db has extended that control to the study area boundary to the 


southeast. 


The air stripping system removes contaminants from the ground 


water effectively, although the contaminants are transferred to 


the air. Therefore, there is not a reduction of volume in the 


short term. Ultimately, however, the action of sunlight breaks 


the VOCs down into their molecular components. Regeneration of 


the GAC would result in reduction of toxicity and volume of 


organics. The rate of discharge, however, is low and has been 


judged (by the issuance of the permit from the Bureau of Air 


Management) to be an insignificant source. Additionally, air 


dispersion modeling discussed in Section 5.0 of the RI, showed no 


significant impact from operations at the facility. 


The only residual from the process would be spent carbon that 


would be regenerated off-site in conjunction with agreements 


already concluded. 


14.3.5 Implementabi1ity 


Technical Feasibility. The IRTS has been constructed and has 


been operating since early June 1992. Monitoring, including 


sampling and analysis, of the system is being conducted according 


to the requirements of the Emergency Discharge Authorization and 


as outlined in Table 14-2. In addition, a program has been 


developed to monitor the ability of the system to control 


migration of contaminants as delineated in Table 14-3. 


Administrative Feasibility. Linemaster has constructed and is 


operating the IRTS. An Emergency Discharge Authorization has 


been issued by the CT DEP for the discharge of the treated 
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effluent. The duration of this Authorization is indefinite and 


would be superseded only by the NPDES permit. A NPDES permit 


application also has been submitted. No action has been taken on 


the application. 


A permit to operate the air stripper also has been issued by the 


CT DEP. No expiration date is listed on the permit. 


Availability of Services and Materials. The air stripper and 


carbon filtration system has been constructed and is operating. 


Both monitoring of the ground-water elevations and sampling 


events can be conducted by Linemaster or a consultant. 


Sufficient Connecticut certified laboratories exist in the 


Woodstock area to provide water quality analyses. 


14.3.6 Cost 


The total present worth cost of Alternative MM-4 is $1,793,500 as 


shown in Table 14-4. As was the case with the No Action 


alternative, no capital costs are included because the extraction 


well network and the treatment system are installed and are 


operational. Operation and maintenance costs for a 30-year 


operating period are $1,703,000 including ground-water sampling 


and analysis at the same frequency as described in Table 14-2. An 


allowance for equipment replacement has been included. 


14.3.7 Compliance with ARARS 


Chemical-specific ARARs pertaining to Alternative MM-4 can be 


divided into three groups: federal and state drinking water and 


ground-water standards, state surface water quality standards, 


and federal and state air regulations. 
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The first group of chemical-specific ARARs consists of federal 


and state regulations pertaining to drinking water (SDWA 40 CFR 


141.11-141.16, Connecticut - Drinking Water standards and State 


ground-water quality standards). It is not known when these 


ARARs will be attained for the on-site bedrock ground water. 


Periodic ground-water monitoring will be conducted to assess the 


attainment of these standards. These ARARs may not be attained 


for off-site, deep bedrock fracture contamination. 


An ARAR waiver may be justified for not extracting the 


contaminated bedrock ground water because technically, it may be 


impracticable. Trichloroethene is heavier than water and, in the 


vicinity of the former drywell, it has moved downward into 


bedrock fractures with only limited influence from ground-water 


flow. This solvent has the potential to remain in bedrock 


fractures as a dense, non-aqueous, phase liquid (DNAPL) and 


slowly dissolve over time, thus acting as a long-term residual 


source of ground-water contamination. No DNAPL has been 


encountered in any of the samples collected to date. If it is 


present in the bedrock aquifer, locating the DNAPL in an unknown 


array of bedrock fractures would be difficult, costly, and not 


considered technically feasible at the present time. Therefore, 


if significant DNAPL is present in the bedrock fractures it may 


not be feasible to remove it effectively. 


Pumping and treating the contaminated ground water will be 


successful as long as pumping continues. The potential exists 


that ground-water contamination could continue if the pumps are 


turned off and the DNAPL continues to diffuse into solution. 


The second group of chemical-specific ARARs consists of 


Connecticut surface water quality standards. These requirements 


would be attained by controlling the ground-water treatment 
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system effluent contaminant levels to meet the Emergency 


Discharge Authorization limits at the discharge point. 


The last group of chemical-specific ARARs consist of federal and 


state air regulations. Connecticut air regulations require the 


submission of an operating permit application if the discharge of 


certain VOCs, including TCE, exceed 0.1 Ib/hr. This permit 


application threshold is not the discharge limit. Discharge 


limits are determined on a case-by-case basis. The Bureau of Air 


Management has issued a permit to operate the system at a design 


discharge rate of 0.2 Ib/hr. Air dispersion modeling shows no 


significant impact for the stripper discharge. 


Location-specific ARARs for Alternative MM-4 are Connecticut 


Hazardous Waste Facility Siting Rules. The existing system is in 


compliance with these rules. 


Action-specific ARARs for this alternative are separated into 


four groups. The first group consists of federal and state 


regulations pertaining to hazardous waste operations (RCRA 40 CFR 


264.1 - 264.120 and Connecticut Hazardous Waste Rules). The 


regulations have been attained because the specifications set 


forth in these regulations were used as design standards during 


design of the Interim System. 


The second group of action-specific ARARs consists of safety 


regulations: federal OSHA regulations and the state right-to-know 


regulations. These regulations are being observed during the 


remedial action. 


The third group of action-specific ARARs consists of federal and 


state regulations pertaining to the following discharge 


requirements: 
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CWA - National Pollutant Discharge Elimination System (40 CFR 


122.125) 


CT DEP - Discharge Permit Regulations (RCSA 22a - 430) 


These requirements have been attained for the discharge of the 


ground-water treatment facility into Pond 3. 


14.3.8 Overall Protection of Public Health and the Environment 


This alternative will reduce or eliminate the rate at which 


contaminants are leaving the site. This should reduce the 


potential and future risks associated with off-site ground water. 


This alternative also will improve the quality of on-site ground 


water and thus, reduce public health risks. 


14.4 Alternative MM-5; UV/Oxidation & Carbon Adsorption 


14.4.1 Description 


As was the case for Alternative MM-4, the UV/Oxidation 


alternative includes an active ground-water extraction system as 


described in Section 14.3.1. and the liquid phase GAC filters. 


The only difference between alternatives MM-4 and MM-5 is the 


method of ground-water treatment. 


UV/Oxidation is an innovative technology that uses a controlled 


combination of ozone or hydrogen peroxide and ultraviolet light 


to induce photochemical oxidation of organic compounds 


(Figure 14-5). Ozone has been used extensively in Europe for 


purification, disinfection, and odor control of drinking water. 


Ozone alone can break down some organics. Generally, it has been 


shown to be an ineffective oxidant of halogenated organics under 


conditions normally required for drinking water treatment. 
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Ultraviolet (UV) radiation is electromagnetic energy whose 


wavelengths fall between those of visible light and x-ray 


radiation on the electromagnetic spectrum. UV energy is capable 


of breaking down or rearranging a molecular structure, depending 


on the dissociation energies of the chemical bonds within that 


structure (US EPA, 1987). The combination of ultraviolet 


radiation with ozone (or hydrogen peroxide) treatment may result 


in the oxidation of organic contaminants at a rate many times 


faster than that obtained from applying UV light or ozone alone 


(McShea et al., 1987). 


A typical, continuous-flow, UV/Oxidation system consists of an 


oxygen or air source and an ozone generator or a hydrogen 


peroxide feed system, a UV/oxidation reactor, and an ozone or 


hydrogen peroxide decomposer. Flow patterns and configurations 


are designed to maximize exposure of the ozone-bearing ground 


water to the UV radiation that is supplied by an arrangement of 


UV lamps. Typical reactor designs range from mechanically-


agitated reactors to spray, packed, and tray-type towers. 


Reactor gases are passed through a catalytic decomposer, which 


converts the remaining ozone to oxygen and destroys any volatiles 


before they are then discharged. 


The treatment system arrangement would be similar to the air 


stripping system. An equalization tank would precede the 


UV/Oxidation tank. Since the UV/Oxidation process is destructive 


technology, there would be no requirement for disposal of 


residuals. The primary advantage of this method is that no off-


gas treatment would be required because the contaminants are 


destroyed rather than transferred to another medium (air). The 


main disadvantage is the higher initial cost and higher operating 


cost due to the demand for energy. 
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Provisions would be made to treat the effluent with GAC filters 


as a polishing step to insure that the effluent meets drinking 


water standards for TCE (<5 ug/l). 


14.4.2 Short-Term Effectiveness 


An extensive monitoring well system and ground-water collection 


system exists on-site. Additional construction would remove the 


existing air stripper (or add the UV/Oxidation unit to the 


existing system and enlarge the building) . The existing air 


stripper would continue to operate during the pilot testing and 


design of the UV/Oxidation system. During the installation of 


the UV/Oxidation system, the existing air stripper would not 


operate (unless the new system was an addition). The shutdown 


would not be lengthy, approximately 5-10 days, and no impact 


would result from the pause in operation of the ground-water 


extraction system. 


14.4.3 LoncT-Term Effectiveness and Permanence 


Pumping and treating ground water is designed to serve two 


purposes. One is to remove contaminants from the deep bedrock 


aquifer. The other is to control the migration of contaminants 


off the site. This alternative would, therefore, effectively 


reduce the public health risks associated with direct contact 


exposure to contaminated ground water. Favorable community 


reaction to these results is expected. 


Because this alternative would treat on-site bedrock ground 


water, it would reduce, to some extent, future potential risks 


associated with ground-water use. This alternative however, 


would not reduce contaminant concentrations in the off-site 


ground water because no extraction wells off the site are 
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included. The rationale for the well selection was discussed in 


Section 14.3.1. This alternative relies on natural attenuation 


and dilution to reduce contaminant concentrations in off-site 


ground water. Controlling the flow of contaminated ground water, 


however, will reduce the volume of contaminated water 


downgradient of the Linemaster site. This will reduce future 


potential risks associated with drinking contaminated ground 


water. 


Certain components of the treatment system (e.g., pumps, carbon, 


ozone generator, etc.) possess limited service lives. Major 


equipment items should have a service life of at least 15 years. 


The carbon life would depend on the influent water quality. 


Generally, it would be expected to last two to three years. 


Therefore, cost estimates include replacement of these components 


as their lives expire. 


14.4.4 Reduction of Toxicity. Mobility and Volume 


One of the goals of the ground-water extraction system is to 


prevent the migration of contaminants off the site. The initial 


extraction system demonstrated partial hydraulic control in areas 


of the deep bedrock aquifer impacted by VOCs. Inclusion of MW

14db extended that control to the study area boundary to the 


southeast. 


The UV/Oxidation system is a destructive technology that would 


reduce both the toxicity and volume through complete oxidation of 


organic compounds. 


14.4.5 Implementabilitv 


Technical Feasibility. The extraction well network has been 
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operational since early June 1992. Monitoring, including 


sampling and analysis, of the system is being conducted according 


to the requirements of the Emergency Discharge Authorization and 


as outlined in Table 14-2. In addition, a program has been 


developed to monitor the ability of the system to control 


migration of contaminants, as delineated in Table 14-3. 


The UV/Oxidation technology has not been used extensively for 


treatment of contaminated ground water. This technology has, 


however, been used in a variety of applications including 


treatment of wastes from chemical and electronic component 


manufacturers and treatment of ground water contaminated with 


chlorinated hydrocarbons. Before implementing a UV/Oxidation 


system, additional research and pilot scale testing would be 


required to determine pretreatment requirements and design 


parameters. 


Administrative Feasibility. Linemaster has constructed and is 


operating the IRTS. An Emergency Discharge Authorization has 


been issued by the CT DEP for the discharge of treated effluent. 


The duration of this Authorization is indefinite and would be 


superseded by the NPDES permit. An application for the permit 


has been submitted. If the treatment technology were altered, it 


would be necessary for DEP to approve the new treatment system 


and modify the Emergency Discharge Authorization. 


Availability of Services and Materials. The ground-water 


extraction system has been constructed and is operational. There 


also exists a building of adequate size to house a UV/Oxidation 


system if the existing air stripper were removed. If not, the 


building would have to be enlarged. An upgrade of the power 


supply to the building may be required depending on the 


electrical requirements of the system. UV/Oxidation equipment is 
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available from Perox-Pure, New Jersey and Solarchem, Ontario, 


Canada. 


14.4.6 Cost 


The total present worth cost of Alternative MM-5 is $2,444,400 as 


shown in Table 14-5. The cost of this alternative is higher for 


than for air stripping for two reasons. First, it would be 


necessary to remove the existing air stripper and replace it with 


the UV/Oxidation equipment at a cost of $191,900. Second, the 


operating cost of the UV/Oxidation system is much higher due to 


the cost of hydrogen peroxide and the higher use of electricity 


to operate the UV lamps (and the ozone generator). The annual 


O&M cost of this technology is estimated to be more than twice 


the air stripping option. O&M costs for a 30-year operating 


period are $2,161,500 including ground-water sampling and 


analysis at the same frequency as described in Table 14-2. 


14.4.7 Compliance with ARARS 


Chemical-specific ARARs pertaining to Alternative MM-5 can be 


divided into three groups: federal and state drinking water and 


ground-water standards, state surface water quality standards, 


and federal and state air regulations. 


The first group of chemical-specific ARARs consists of federal 


and state regulations pertaining to drinking water (SDWA 40 CFR 


141.11-141.16, Connecticut - Drinking Water Standards and state 


ground-water quality standards). It is not known when these 


ARARs would be attained for the on-site bedrock ground water. 


Periodic ground-water monitoring would be conducted to assess the 


attainment of these standards. These ARARs may not be attained 


for off-site, deep bedrock fracture contamination. A technical 
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CAPITAL EQUIPMENT 

Remove existing stripper 

Equipment Costs 

Liquid-Phase UV System 

Instruments/Controls 

Freight 


Installation 

SUBTOTAL CAPITAL COST 


CONTINGENCY(25%) 


TOTAL CAPITAL COST 


ANNUAL O&M COSTS(30 yrs) 

Operation (yearly) 


Power 


Operator 

Maintenance 


Carbon 

Analyses 


Subtotal 

MW Sampling and Analyses 

TOTAL ANNUAL O&M 

PRESENT WORTH O&M - ASSUME 30 YR PERIOD 

AND A 4% DISCOUNT RATE 

EQUIPMENT REPLACEMENT 

UV lamps 

Transfer pumps (one/5 yrs) 

Well pumps (one/5 yrs) 

TOTAL 

FIVE YEAR REVIEWS 

Data Analysis and Report Preparation 

Public Meetings 

TOTAL FIVE YEAR REVIEW COSTS 

PRESENT WORTH OF REVIEW COSTS - ASSUME 6 REVIEWS 

OVER 30 YEARS AND A 4% DISCOUNT RATE 

COST 

$5,000 

$122,500 
(Incl.) 

14,000 

12,000 

153,500 
38,400 

$31,000 
5,000 
5,000 
2,500 
6,500 

$50,000 

75,000 

$125,000 

$1,000/yr 
1,500/ea 

500/ea 

$15,000 
6,000 

21,000 

PRESENT WORTH 

COST 

191,900 

864,600 

1,296,900 

$2,161,500 

$17,000 
5,000 
2,000 

$24,000 

$67,000 

PRESENT WORTH OF ALTERNATIVE $2,444,400 
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impracticability waiver could be applied for this ground water 


for the same reasoning as outlined for Alternative MM-4. 


The second group of chemical-specific ARARs consists of 


Connecticut surface water quality standards. These requirements 


would be attained by controlling the ground-water treatment 


system effluent contaminant levels to meet the Emergency 


Discharge Authorization limits at the discharge point. 


The last group of chemical-specific ARARs consists of federal and 


state air regulations. These regulations would be attained 


during construction activities by controlling fugitive dust 


emissions. 


Location-specific ARARs for Alternative MM-5 are Connecticut 


Hazardous Waste Facility Siting Rules. These regulations have 


been attained in the construction of the existing facility. Any 


potential alteration also would comply with the appropriate 


rules. 


Action-specific ARARs for this alternative are separated into 


four groups. The first group consists of federal and state 


regulations pertaining to hazardous waste operations (RCRA 40 CFR 


264.1 - 264.120, Connecticut - Hazardous Waste Rules). The 


regulations would be attained because the specifications stated 


in these regulations would be used as design standards during 


remedial design modifications. 


The second group of action-specific ARARs consists of safety 


regulations: federal OSHA regulations and the state right-to

know regulations. These regulations would be attained during the 


remedial action. 
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The third group of action-specific ARARs consists of federal and 


state regulations pertaining to discharge requirements. The 


regulations are as follows: 


CWA - national Pollutant Discharge Elimination System (40 


CFR 122.125). 


CT DEP - Discharge Permit Regulations (RCSA 22a - 430). 


These requirements would be attained for the discharge of the 


ground-water treatment facility into Pond 3. 


14.4.8 Overall Protection of Public Health and the Environment 


This alternative would reduce or eliminate the rate at which 


contaminants are leaving the site. This should reduce the 


potential and future risks associated with off-site ground water. 


This alternative also would improve the quality of on-site ground 


water and thus, reduce public health risks. 


14.5 Migration Management Alternatives Summary 


Table 14-6 presents a brief summary of the detailed analysis of 


the MM alternatives for each of the nine screening criteria. 
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C R I T E R I A 

M M - 1 

NO A C T I O N 

M M - 4 

A I R S T R I P P I N G ft C A R B O N F I L T E R S 
M M - 5 

U V / O X I D A T I O N Jk C A R B O N F I L T E R S 

1 . S H O R T - T E R M E F F E C T I V E N E S S 

T i m * Unt i l I m p l o n m U t t o n h Achlcrcd. Nat appl lcabl* .
requi red. 

 N* ImplemcnUt lan wau ld be Na addlUanal tfane Is requ i red ta
the treatment ( j r t tem becaute I t 1* 
ape ra t l ana l . 

 con i t ruc t Approx ima te l j S-11 month* wou ld b« required 

recelTc approvaU and complete conet ruc tUn. 

P r a t c t t U n • ( I h * CMnmunll j r D u r l n i
Ac t ion . 

 R e m * « a l Not applicable.
under taken . 

 N* remedial act lan wauld be Bacauee the i j i t e m has b«*n comt ruc tod 
alr*ady, no r i i k i to the communHy would 
preeent. 

b«cau** t h * In te r im Treatment Syr tcm wou ld 
remain opera t iona l . A d d i t i o n a l c o n * t m c t i * n 

P r * t«c t l *n af Wvrkcrs Dar ing R*m*dla l Ac t i on . 
unde r taken . 

Because t h * systMn ha* been con*t ructcd 
already, no r i i k i to the community wou ld 
preient . 

Workor* w * u l d b* t ra ined In heal th and 

per tonai pro tcc t i re equipment a g i i n a t derma l 
and inha la t ion expoiure pa thway* . 

EnT l r *nn i cnUI Impact * . Cantamlnanls wauld continue ta migra te t t t the 
>lt* In the bedrock aquifer. 

The ground-water cnTlroinnent wou ld benefit . 
No ncgatiT* cn r l r o imen ta l Impact* wou ld be 
an t i c ipa ted . 

The ground-wator MTlronmont wou ld l ieneflt. 
No negative enr lronmentai impact* wou ld be 
an t i c ipa ted . 
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C R I T E R I A 

M M - 1 

N O A C T I O N A I R

M M - 4 

 S T R I P P I N G * C A R B O N F I L T E R S 
M M - 5 

U V / O X I D A T I O N & C A R B O N F I L T E R S 

2 . L O N G - T E R M E F F E C T I V E N E S S

P E R M A N E N C E 

 A N D 

MagnHude of Reeidual R i i k . B a * * i l n * publ ic heatth and enTlronraental
wou ld remain a* at preeent. 

 r b k Contaminated ground water In bedrock 
f rac ture lone* wauld cant inu* to po * * a m ino r 
publ ic health ri*k. Cont ro l OTcr the f l ow of 
contaminant* o f f the *Ke wauld min imixe the 
riik. Spent caritan would haTe a h igh 
concentration of VOC*. DNAPL* may remain 
In bedrack f racture xanei and continue to act 
a* a iource. 

ConUmina ted ground water i n bedrock 
f racture xones would continue to po*e a m i n o r 
publ ic healUi riik. Contro l over the How of 
contaminanU of f the ( I te wou ld min imixe the 
riik. Spent cart>on would have a h igh 
concentration of VOC*. DNAPL* may remain 
in bedrock f racture xone* and cont inue to act 
a* a iourcc. 

Ad*quacy of Con t ro l * . No Act ton w i l l hoT* no effeft an cantral l ing t h * 
ground-water t r a n i p o r t of cantaminant* o f f the 
* i tc . Na Act lan wauld rely an inst i tut ienal 
con t ro l * to rostr ict wel l in i ta i la t loB and/ar 
pratrlde IndlTlduai treatment u n l u . 

Graund-waUr pumping wauld create an area 
a f central Mpccial iy i n the nar th and ea*t 
por t ion of the aite. T h i * w i l l reduce Uie 
m ig ra t ion of cantaminanU aff the * l te . 
l ns t i t u t l * na l cant ro i * wau ld rcgu la t * w d  l 
i n * t a l l a t i * n and ar praTldc Ind lT ldua i 
t reatment un i t * . 

Ground-wnter pumping wou ld create an area 
af control eapeciaily In the nor th and eaat 
por t ion of the i i U . T h i * w i l l reduce Uie 
migrat ion of contaminant* o f f Uie * l t * . 
I n i t i t u t i c n a l cont ro l * wou ld rcgu la t * wel l 
Inatal lat ion and or prov ide Ind lT ldua i 
t reatment un i t * . 

Rel iabl lHy of Con t ro l * . Na Act lan would rctuK In the continued 
migra t ion of contaminant* o f f the ( i te . 

The collection and treatment l y i t e m * wau ld 

companents wauld be expected to la* t 10 to 
15 year*. 

T h * collection and treatment • y * t * m * wou ld 
haT* l imited ienrlcc l lTe*. Pump* would require 

component* would be exported to la* t 10 to 
15 year*. 
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3. REDUCTION OF TOXICITY, MOBILITY 
OR VOLUME 

4. IMPLEMENTABILITY 

Technical Fea*lblllty. 

Admin l r t ra t lTe Fea i ib l l l t y . 

ATal labl l l ty of Serr lce* and Mate r ia l * . 
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MIGRATION MANAGEMENT SUMMARY TABLE 

FEASIBILITY STUDY REPORT 


LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 


DECEMBER 1992 


MM-1 MM-4 
NO ACTION AIR STRIPPING ft CARBON FILTERS 

No rediKt Ion i n toxici ty, mobi l i ty or Toiinne The extract ion and t rea tm*nt syston would 
would be reai lxed because na treatment wauld be reduce Uic Ux i c l t y o f <0 t o 125 gpm of 
p rapa ied . contaminated bedrock ground water. The 

extrar t lon wells wou ld reduce t h * mobi l i ty of 
contaminant* by contro l l ing f low of f the sHe. 
Long- te rm, the Tolumc of contaminated 
ground water wou ld be reduced. 

Na equipment wauld be required. 	 Ex t ra r t l on systems a r * a proTen technology. 
The existing one Is a functioning we l l . The 
treatment ted inology Is wel l proTen and has 
been effertlTc in rcmoTlng contaminants 
upstream of the carbon f i l te rs . 

Na permi t * wau ld be requ i red a* na canetn i r t lan No permi t * w * u l d be requl t«d as no 
wauld be per farmcd. Ine t i tu t iana i cent ra l * add i t iona l conotruct lon wou ld b* per fo rmed. 
wauld haT* to be caardinated w i th the Town of Agreement* may haT* to l ie negotiated w i th 
Woodstock and the State of Conner t lcut . abutter* to permi t per iodic m i t e r ic re i 

measurements to assess the effertlTencss of 
t h * ex t rar t lon w d l n r two rk . 

Ground-water sampling would conUnue to be The cslaUng *yr tem I* f l i iK t ion lng ta i le r t a l l 
performed by current con*uKant* . d l *ch*rge requirement*. 
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MM-5 

UV/OXIDATION ft CARBON FILTERS 


The ex t rar t lan and t reatment * y r t * m wauld 
reduce Uie texIcHy a f M ta 125 gpm af 
centamlnaled bedrack ground water. The 
extrar t lon w d l * would roduc* t h * mobi l i ty of 
contaminant* by cantro l l ing f l ow o f f the sHe. 
Long . tenn , the Tolume of contaminated 
ground water would be reduced. 

Ex t ra r t l on syrtems are a proTon technology. 
H i e a l s t i n g one Is a funr t ion ing wel l . 
UV/Oxidat lon Is a rdat lToly new technology. 
Pi lot testing may lie necessary to dcTelop 
design paramrters . 

AKhough new equipment wou ld b * Instal led, 
no addi t ional permits wou ld be requi red. The 
exi r t ing Emergency Discharge Author ixaUon 
would haTe to be amended for the new 
equipment. Agreonents may haTe to I  M 
negr t ia ted w i t h abutters to permi t per iodic 
water IcTd measurements ta assess the 
effertlTeiMss af the ext rar t lan w d l n r twark . 

Sereral Tenders supply VV/Ox Ida t lon syr tcm*. 
T h * *ul>contractors Linemaster use* would b * 
capable of canst rur t ing the system. 
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5. C O S T ( N r t Present W o r t h ) 

«. COMPLIANCE WITH ARARs 

7. OVERALL PROTECTION OF HUMAN 
HEALTH AND THE ENVIRONMENT 

8. STATE ACCEPTANCE 

9. COMMUNITY ACCEPTANCE 
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MIGRATION MANAGEMENT SUMMARY TABLE 

FEASIBILITY STUDY REPORT 


LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 


DECEMBER 1992 


MM-1 
NO ACTION 

$1,364 ,000 

SDWA, CWA and CT d r ink ing water qualHy and 
graund-watcr qual i ty standards wauld net be 
m r t as M C L i and MCLGs would continue to be 
exceeded. 

Ground-water migrat ion o f f the site would 
continue a f fc r t ing abutters' w e l l i . Public health 
exposure t o contaminated ground water wou ld be 
a chronic r isk. 

To be addressed in Uie ROD. 

To be addresicd la the ResponslTcncsi Summary 
of Uie ROD. 

MM-4 

AIR STRIPPING ft CARBON FILTERS 


$ 1 , 7 » , 5 0 0 

SDWA and C T dr ink ing water qual i ty and 
ground-water qual i ty i tandards may not b* 
m r t due to the d imcu l ty of extrart ing DNAPL 
f rom the f ra r tu rcd bedrock. A waKer for 
NAPL may be JusUflable due te Uie technical 
imp ra r t l cab i l i t y . 

Cont ro l of ground-water migra t ion o f f the site 
wou ld bo adi leTcd and treated water would be 
discharged to the on-site pond. Management 
of migra t ion wel l reduce the potential for 
o f f - i i t e contaminat ion . Non-aqueous phase 
l i qu id * may pose a continuing r isk to 
downgradient we l l i bccauie net a l l NAPL 
would be remoTcd f rom the f ra r tu red bedrock 
aqui fer . 

To be addressed In the ROD. 

To be addressed In the RcsponsiTcness Summary 
of Uic ROD. 
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MM-5 

UV/OXIDATION ft CARBON FILTERS 


$2 ,444 ,400 

SDWA and C T d r ink ing water qual i ty and 
ground-water qua l i ty etandard* may not b* 
m r t du * t * the d i f f icu l ty of extrar t ing DNAPL 
f rom the f ta r tu red bedrock. A walTcr for 
NAPL may be Juetif labie due to the technical 
Impra r t l cab i l i t y . 

Cont ro l of ground-water mIgraUon o f f the ( I te 
wou ld be ad i ie red and treated water would l ie 
d i icharged to the on-*tte pond. Management 
of migra t ion w d l reduce the potent ial for 
o f f - * l te con tamina t ion . Non-aqueou* p h a i * 
l l q u i d i may po** a cont inuing r i * k to 
downgradient we l l i l iecaui* not a l l N A P L 
would be rcmoTcd f rom the f ra r tu red bedrack 
aqui fer . 

To be addre**ed in Uie ROD. 

To be addr***cd In the ReiponelTcness Summary 
of Uie ROD. 

i < * i l \MM4 
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15.0 LINEMASTER SWITCH SITE ALTERNATIVES 


15.1 Development of Site Alternatives 


At Linemaster, interaction between the Zone 1 source area and the 


till and bedrock aquifers is significant. Therefore SC 


alternatives will have a major effect on the ground water 


characteristics. As outlined in the RI, ground-water 


contamination is predominantly TCE and its related degradation 


products. Also present are aromatic VOCs related to paint 


components formerly used in the production process. The major 


soil contaminant is TCE and the related degradation products. 


Consequently, development of site alternatives must include 


technologies that will eliminate the source of the ground-water 


contamination. 


The site alternatives delineated below have been designed to 


result in complete remediation of the site. As a baseline 


condition, the Interim Removal Treatment System will be 


incorporated into all alternatives. This will comply with the CT 


DEP requirement to prevent the flow of contaminated ground water 


from leaving the site. Also, alternatives that do not result in 


the remediation of soil beneath the Linemaster facility will not 


be included. This area is part of the source area and neither 


health-based nor drinking water standards could be achieved 


without attention to those soils. As a result, excavation 


alternatives were eliminated from additional consideration. 


Of the in-situ alternatives evaluated, biodegradation probably 


has the least likelihood of success. Literature research 


indicates aerobic biodegradation is more flexible than anaerobic. 


Most of the volume of contaminated soil is in the range of 10-40 
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feet below grade. At this depth and considering the nature of 


the site-specific soil, distribution of microorganisms and 


maintenance of aerobic conditions would be very difficult and 


additional remedial activities would be likely. Therefore, 


biodegradation was not incorporated into the site alternatives 


development. 


During the detailed evaluation of MM alternatives, both air 


stripping and UV/Oxidation treatment technologies were evaluated. 


The primary advantages to the air stripping technology include: 


ease of operation 


ability to treat a wide range of flows and VOC 


concentrations 


low O&M cost 


operation familiarity 


current presence and active operation on-site 


The major drawback is the transfer of VOCs from the liquid to the 


vapor phase and subsequent discharge to the atmosphere. 


The weakness of the air stripping technology is the strength of 


the UV/Oxidation technology. The process uses hydrogen peroxide 


and/or ozone as the primary oxidant with ultraviolet light to 


enhance the oxidation process. Ultimately, all contaminants are 


said to be reduced to carbon dioxide and water. For chlorinated 


contaminants, chloride ions also are produced though the 


technology produces no residuals. A removal efficiency of 99.999 
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percent has been claimed. 


Section 121 of the Superfund Amendments and Reauthorization Act 


(SARA), 1986 required EPA to encourage solutions at superfund 


sites that would cause a reduction of the toxicity, mobility and 


volume of contaminants during ground-water remediation. The 


UV/Oxidation process complies with the directive by eliminating 


the discharge of VOCs to the atmosphere. 


To evaluate compliance of the air stripping technology with state 


and federal ARARs, a comparison with the Connecticut Hazardous 


Air Pollutant Regulations contained in RCSA 22a-174-29 is 


appropriate. A direct comparison of the annual ambient 


concentration of TCE predicted by air dispersion modeling with 


the Connecticut Hazard Limiting Value in Table 15-1 is not 


possible due to different averaging times. 


TABLE 15-1 

CONNECTICUT AMBIENT HAZARD 


LIMITING VALUES 

FEASIBILITY STUDY REPORT 


LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 


DECEMBER 1992 


8-Hour 30-Minute 
(ug/m') (ug/m̂ ) 

Trichloroethene 1,350 6,750 
Tetrachloroethene 1,700 8,500 
1,2-trans-Dichloroethene 15,800 79,000 
1,1,1-Trichloroethane 38,000 190,000 
Toluene 7,500 37,500 
Xylene(s) 8,680 43,400 

Source: Regulations of Connecticut State Agencies (RCSA) 

Section 22A-174-29 
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It has been approximated (Williamson, 1973) that the effect of 


increasing averaging time is a reduction in concentration, 


decreasing as the -0.5 power of the averaging time. This would 


indicate that the annual concentration of 1.31 ug/m' of VOCs, 


computed for all sources, would correspond roughly with an eight-


hour concentration of 43.3 ug/m'. This concentration is well 


below the Connecticut eight-hour limit of 1,350 ug/m'. Modeling 


is included in Section 5.0 of the RI for the existing air 


stripper and the IRTS. It shows that the total ambient 


concentrations predicted are very low and comply with the CT air 


ARARs. 


Cost is one of the least important criteria when evaluating 


alternatives to protect human health and the environment. The 


cost of an alternative is considered with regard to the ability 


of the Owner to operate and maintain the treatment system and to 


continue to function as a viable corporate entity. The cost of 


operating a UV/Oxidation system can be 5 to 500 times more than 


an air stripping system without off-gas treatment. Electrical 


costs for the air stripper blower in the existing IRTS at 


Linemaster are expected to be less than $1,000 per year. 


Preliminary estimates provided by UV/Oxidation equipment 


suppliers resulted in a range of power costs between $20,000 and 


$100,000 per year. Additional capital expenditure also would be 


required to remove the existing air stripper and install the 


UV/Oxidation system or to enlarge the existing treatment building 


to accommodate the new equipment. Also, the existing air 


stripping system is meeting the required discharge limits cost 


effectively and with little operator attention. Consequently, 


the UV/Oxidation technology was eliminated from inclusion as a 


treatment technology in development of the site alternatives. It 


was included in the sensitivity analysis displayed in 
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Table 15-14. If, in the future, a need for off-gas treatment 


were demonstrated, a re-evaluation of this technology would be 


appropriate. 


Combining the remaining alternatives resulted in the development 


of four feasible site alternatives. These alternatives address 


the contamination, both outside of and below the production 


facility, for effectiveness, implementability and cost. The four 


site alternatives are: 


SA-1 No Action (Ground-Water Collection and Treatment) 


SA-2 Containment (Ground-Water Collection and Treatment) 


SA-3 Vacuum Extraction (Ground-Water Collection and 


Treatment) 


SA-4 Air Sparging (Ground-Water Collection and Treatment) 


Each Site alternative is described in more detail in the 


following paragraphs. The evaluations, based on the nine 


criteria, also are summarized in tabular form for each 


alternative and presented at the end of the discussion of the 


alternative. The information used to develop these summary 


tables was presented in Sections 13.0 and 14.0. In these 


sections Source Control (SC) alternatives and Migration 


Management (MM) alternatives were developed. A total of seven SC 


alternatives and three MM alternatives were evaluated to develop 


the Site alternatives to be discussed in the section. Site 


alternative costs are summarized for each site alternative. 


These cost summaries include capital costs, operation and 


maintenance costs, present worth analysis and cost sensitivity 
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analysis for the factors expected to have the greatest impact on 


the costs of the alternatives. 


15.2	 Alternative SA-1: No Action (Ground-water Collection and 


Treatment) 


Alternative SA-1 is the No Action alternative. A true No Action 


alternative, however, cannot be implemented on this site due to 


the CT DEP requirement to control the migration of contaminants 


on the site. Nor would it be prudent to continue to allow 


contaminants to migrate from the site as there are present risks 


associated with on and off-site ground water. Consequently, the 


existing ground-water collection system and air stripper would be 


retained under this alternative and under all the Site 


alternatives. 


Institutional controls would be required to restrict access to 


the Zone 1 area and regulate the installation of private wells. 


Alternately, the State, in conjunction with the Northeast 


District Department of Health, could monitor well installations 


and mandate individual domestic water treatment systems as 


necessary. 


Educational programs also would be required to keep the public 


current regarding the risks associated with the site 


contaminants. This alternative does not treat the contamination 


found at the site. Therefore, long-term environmental monitoring 


of the soil, surface water and ground water would be required. 


This would determine changes in contaminant loading and/or 


distribution. Five-year reviews also would be required as 


specified in SARA. For cost comparison purposes, this 


alternative is expected to have a 30-year life. The evaluations, 
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based on the nine criteria, also are summarized in tabular form 


for each alternative and presented at the end of the discussion 


of the alternative. 


15.2.1 Short-term Effectiveness 


This evaluation criterion addresses the effects of the 


alternative during the construction and implementation phase of 


the remedial action. This alternative provides only a minimal 


response action (i.e., fences, warning signs, and environmental 


monitoring). It is not expected that threats to the community 


and workers will be encountered. However, workers should follow 


safe working practices and wear protective clothing where or when 


appropriate. 


Fence installation could be completed in two to three months. 


Fence installation would involve minimal soil disruption and have 


no negative effect on the community. Workers will require 


appropriate clothing and safety training. Implementation would 


not cause an impact but neither would it mitigate the continued 


release of contaminants to the bedrock aquifer. 


This alternative would not result in any improvement to the 


natural environment over baseline conditions. Concentrations of 


organic contaminants in the till and bedrock aquifers would be 


unchanged from baseline levels. 


15.2.2 Loncf-Term Effectiveness and Permanence 


The No Action response would result in minimal improvements to 


human health and environmental risks, but only after decades of 


natural degradation and dispersion. As was discussed in Section 
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12.2.1.1, the time for natural attention of the saturated till 


only could range from 50 to 1800 years. An estimate of the time 


for natural forces to remediate the deep bedrock aquifer is 


difficult due to the variability of the bedrock quality and 


fracture patterns. It cannot be assumed that contaminant levels 


will decrease to levels considered protective of public health; 


therefore, health risks may not be mitigated. 


If managed properly, the combination of controls (i.e., public 


awareness, security, fence, and warning signs) would minimize the 


potential for human dermal contact. Breakdown of controls (e.g., 


fence breaches) would increase the possibility of exposure to 


contaminants. Daily security inspections and timely repairs will 


be adequate to maintain the security of the area. 


Environmental risks would be expected to remain because the 


source area soil would not be removed or disturbed. 


Risks would remain as present (See Baseline Risk Assessment). 


Cooperation by the community would be required to minimize the 


use of contaminated ground water. Off-site filtration systems 


would have to be maintained and monitoring continued on a regular 


basis. Fence replacement would be required in 15 years. 


• 


15.2.3 Reduction of Mobility. Toxicity, and Volume 


This alternative would result in only minimal reduction in the 


volume, and no reduction in the mobility or toxicity of the 


contaminants. 
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1 5 . 2 . 4 I m p l e m e n t a b i l i t y 

Technical Feasibilitv. Installation of fencing and posting of 


warning signs are simple construction tasks. Local contractors 


and necessary materials are readily available. Restricting 


access to the area would not interfere with the ability to 


perform future remedial action. Maintenance and repair of the 


fence and warning signs, and establishment of a soil monitoring 


program are tasks that are easily implemented. 


Administrative Feasibility. Implementation of this alternative 


would require institutional controls to restrict land use. 


Considerable long-term institutional management would be 


associated with this alternative because contamination would 


remain on-site and reviews, initiated by the EPA, would be 


necessary every five years. Annual sampling events, and public 


educational programs (e.g., public meetings, workshops) would 


require administrative and regulatory participation. 


Availability of Services. Fencing, signs, and contractors are 


locally available in the Woodstock area. Linemaster can provide 


security services. 


15.2.5 Cost 


A summary of costs associated with Alternative SA-1, No Action is 


presented in Table 15-2. The cost presented for this alternative 


and all subsequent alternatives is a preliminary opinion of cost 


based on conceptual design concepts. As such the should be used 


for planning, evaluation, and comparison purposes only. 


Capital costs for this alternative include the cost of erecting 
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SA-1: NO ACTION (GROUND-WATER COLLECTION AND TREATMENT) 
FEASIBILITY STUDY REPORT 


UNEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 


DECEMBER 1992 

CAPITAL EQUIPMENT 

COST 

PRESENT WORTH 
COST 

Zone 1 Security Fence $30,000 

SUBTOTAL CAPITAL COST 
C0NTINGENCY(15%) 
TOTAL CAPITAL COST 

30,000 
4,500 

$34,500 

ANNUAL O&M COSTS 

Ground-water Treatment $23,500/yr 

Weekly Security Checks 1,500/yr 

Sampling and Analysis 75,000/yr 

TOTAL ANNUAL O&M $100,000 

PRESENT WORTH O&M - ASSUME 30 YEAR PERIOD $1,729,400 

AND 4% DISCOUNT RATE 

FIVE YEAR REVIEWS 

Data Analysis and Report Preparation $15,000 
Public Meetings 6,000 

TOTAL FIVE YEAR REVIEW COSTS/5 YRS $21,000 

PRESENT WORTH OF REVIEW COSTS - ASSUME 6 REVIEWS $67,000 

OVER 30 YEARS AND A 4% DISCOUNT RATE 

REPLACEMENT COSTS 
Fence 19,000 

Treatment System Components 23,500 

PRESENT WORTH OF ALTERNATIVE $1,873,400 
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the fence. All other costs associated with this alternative 


would be O&M costs or replacement costs. Operating costs for 


this alternative include those costs associated with treatment of 


the ground water, soil, ground-water and surface-water sampling 


and analysis, site security and five year reviews. 


15.2.6 Compliance with ARARS 


Under SA-1, the No Action alternative, limited activity (e.g., 


fences, institutional controls) will take place to prevent 


contact with the Zone 1 area. As discussed in Section 10.3.2, 


until the Risk Assessment is complete, the chemical-specific 


ARARs for the soil are the Connecticut drinking water standards. 


This is because ground water in the area is classified as GA by 


the CT DEP. As such, DEP, lacking a site-specific risk 


assessment, applies ground-water quality standards to soil 


contamination concentrations. Because no remediation will occur 


under this alternative, compliance with the chemical-specific 


ARARs of MCL-based levels under the SDWA, RCRA, Connecticut 


Standards for Quality of Public Drinking Water, or Connecticut 


Water Quality Standards for ground water will not be attained. 


Because no activities other than fencing will occur under this 


alternative, there are no location-specific ARARs for the 


associated activities. 


Action-specific ARARs associated with this alternative include 


RCRA regulations pertaining to RCRA facilities, TSCA regulations, 


OSHA regulations for federal safety standards, and DEP Hazardous 


Waste Regulations. OSHA requirements would be met during fence 


installation. Compliance would not be achieved however, with the 


RCRA closure/post closure regulations which require the 
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installation of a specially designed final cover. Although the 


building and asphalt in the parking areas provide an impervious 


cap, they do not meet the requirements for a long-term, low 


maintenance impermeable cap. 


The following ARARS would not be met: 


-	 Safe Drinking Water (SDWA) 


-	 Clean Water Act (CWA) 


RCRA Closure/Post Closure Requirements 


Connecticut Quality Standards for Public Drinking Water 


15.2.7 Overall Protection of Human Health and the Environment 


This alternative would not result in a significant improvement to 


the protection of human health and the environment over baseline 


conditions as described in the risk assessment. A security fence 


would be marginally effective at preventing human exposure to 


Zone 1 contaminants migrating beyond the site boundary. Terres


trial organisms would continue to be exposed to surface soil. 


Properly managed, security and institutional controls would 


prevent the worst-case present use health exposure scenarios 


(i.e., ingestion of site soils and untreated ground water). 


Human health risks from untreated, off-site ground-water sources 


would remain but compliance with institutional controls would 


reduce public risks. 


15.2.8 State Acceptance 


The State likely would not accept this alternative because it is 


inconsistent with the ground-water protection policies and does 
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nothing to eliminate a source of continuing contaminant 


discharge. 


15.2.9 Communitv Acceptance 


To be addressed following the public comment period. 


15.3	 Alternative SA-2: Containment (Ground-water Collection and 


Treatment) 


Alternative SA-2 is a Containment alternative. Under this 


alternative an impermeable cap would be placed over the Zone l 


area and the current ground-water collection system would be 


maintained and operated. This alternative is a combination of 


SC-2, MM-2, and MM-4 although MM-2 was not specifically 


delineated as a separate alternative. 


Construction activity would involve the excavation of the top 


four feet of material to allow for the installation of the cap 


materials. Because the area requiring capping is small, the 


construction period should not be lengthy. There are utilities 


in the area in which the cap would be placed that would have to 


be relocated. In addition, it will be necessary to work 


carefully in the near vicinity of the existing monitoring wells. 


Following cap construction the area would be fenced, loamed and 


seeded. An environmental monitoring program would be instituted 


to document the effectiveness of the cap and collection system. 


This alternative would be expected to take approximately six to 


eight months from the onset of construction. It would be 


somewhat effective in reducing the risks with the site soils. As 
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TABLE 15-3 

EVALUATION CRITERIA SUMMARY 


SITE ALTERNATIVE SA-1: NO ACTION 

(GROUND-WATER COLLECTION AND TREATMENT) 


FEASIBILITY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 


WOODSTOCK, CONNECTICUT 

DECEMBER 1992 


CRITERIA 	 ASSESSMENT 


1. Short-term Effectiveness 


• Time until implementation is 	 Fence installation could be completed in 

achieved 	 two to three months. Ground-water 


protection would not be achieved. 


Protection of community Fence installation would involve minimal 

during remedial action soil disruption and have no negative 


effect on the community. 


Protection of workers during 	 Fence installation would involve minimal 

remedial action 	 soil disruption. Workers will require 


appropriate clothing and safety 

training. 


Environmental impact 	 Implementation would not cause an impact 

but neither would it mitigate the 

continued release of contaminants to the 

bedrock aquifer. 


2. Long-Term Effectiveness 

and Permanence 


• Magnitude of residual risks 	 Risks would remain as present (See 

Baseline Risk Assessment). 


Adequacy of controls 	 Cooperation by the community would be 

required to minimize the use of 

contaminated ground water. Off-site 

filtration systems would have to be 

maintained and monitoring continued on a 

regular basis. Fence replacement would 

be required in 15 years. 
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TABLE 15-3 

(CONTINUED) 


EVALUATION CRITERIA SUMMARY 

SITE ALTERNATIVE SA-1: NO ACTION 


(GROUND-WATER COLLECTION AND TREATMENT) 

FEASIBILITY STUDY REPORT 


LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 


DECEMBER 1992 


CRITERIA 	 ASSESSMENT 


• Reliability of controls 	 Same as above. 


3.Reduction of Toxicitv. No reduction in toxicity, mobility or 

Mobilitv or Volume volume would be realized because no 


treatment would be implemented. 


4. Implementability 


• Technical feasibility 	 Fence installation could be completed 

quickly and easily with local 

contractors. Monitoring wells already 

are in place. 


• Administrative feasibility 	 Institutional controls on water 

use/treatment would have to be 

coordinated with town, regional and 

state officials. 


Availability of services and Local contractors are available. 

materials Linemaster can provide security 


services. 


5. Cost 	 See Table 15-2; present worth of 

Alternative SA-1 = $1,873,400. 


6. Compliance with ARARs 	 The following ARARS would not be met: 


- Safe Drinking Water (SDWA) 

- Clean Water Act (CWA) 

- RCRA Closure/Post Closure 

Requirements 


- Connecticut Quality Standards for 

Public Drinking Water 
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TABLE 15-3 

(CONTINUED) 


EVALUATION CRITERIA SUMMARY 

SITE ALTERNATIVE SA-1: NO ACTION 


(GROUND-WATER COLLECTION AND TREATMENT) 

FEASIBILITY STUDY REPORT 


LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 


DECEMBER 1992 


CRITERIA ASSESSMENT 

7. Overall Protection of Human Properly managed, security and 
Health and the Environment institutional controls would prevent the 

worst-case present use health exposure 
scenarios (i.e., ingestion of Site soils 
and untreated ground water). Human 
health risks from untreated, off-site 
ground-water sources would remain but 
compliance with institutional controls 
would reduce public risks. 

8. State Acceptance The State likely would not accept this 
alternative because it is inconsistent 
with the ground-water protection 
policies and does nothing to eliminate a 
source of continuing contaminant 
discharge. 

9. Community Acceptance To be addressed following the public 
comment period. 
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discussed in Section 9.0, however, horizontal migration is 


limited by soil permeability. As discussed in the RI, much of 


the contamination in the Zone 1 area is below the top one to two 


feet of soil and not likely to result in exposure. Consequently, 


this alternative would do little to mitigate the vertical 


migration of contaminants into the deep bedrock aquifer. The 


existing interim collection system will, however, control much of 


the flow of contaminated ground water on the site. Contaminated 


ground water collected from the existing extraction well network 


still will be treated by the existing, on-site air stripper and 


carbon filter units. 


The evaluations, based on the nine criteria, also are summarized 


in tabular form for each alternative and presented at the end of 


the discussion of the alternative. 


15.3.1 Short-Term Effectiveness 


The public would be at minimal risk during construction of the 


cap. Construction activities would be performed to minimize the 


disturbance of contaminated soil. Additional shallow borings 


would be conducted and soil samples analyzed to verify the depth 


at which contamination is encountered. Fences and warning signs 


would be erected to keep people away from the work area. Air 


monitoring would be mandatory during excavation of the existing 


soil and all workers would be required to have OSHA hazardous 


waste operations training. Workers would have appropriate 


personal protective equipment (PPE) depending on the levels of 


contaminants in the soil or air. PPE would include proper boots, 


gloves, tyvek suits, and respirators if necessary. 


Approximately 6-8 months would be required to prepare the site 
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and construct the multi-layer cap. The interim ground-water 


collection system is in place. Dust control measures would be 


initiated to minimize the generation of airborne contaminants 


during construction. It is estimated that approximately 300 cy 


of contaminated soil would be excavated and would require 


disposal off-site. Atmospheric dispersion would dilute 


contaminant concentrations to levels that would not impact 


health. Workers would need 40-hour health and safety training 


and appropriate personal protection equipment. 


Minimal air quality impacts would be expected during construction 


of the cap due to airborne dust particles or volatilized 


organics. 


15.3.2 Long-Term Effectiveness and Permanence 


Impermeable caps have a minimum design life of 20 years and with 


conscientious inspection and maintenance, a life of 30 to 50 


years could be expected. Environmental uncertainties such as 


severe weather, excessive or deficient annual precipitation, wide 


winter temperature variations producing freeze/thaw cycles and 


precipitation infiltration can shorten the life of the cap. The 


cap would eliminate the risk of direct contact or accidental 


ingestion of contaminated soil. The cap would reduce erosion of 


the soil and would reduce infiltration of precipitation into the 


soil. Over the long-term, the cap would help reduce the amount 


of contamination migrating from the soils into the ground water. 


Contaminated soil would remain untreated and the cap would do 


little to mitigate the migration of contaminants off the site. 


The ground-water extraction and treatment system would control 


the flow of contaminants from migrating off the site. 
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The cap would reduce, by a small amount, the volume of water 


recharging the Zone l source area. The collection and treatment 


system has been shown to be effective in controlling the flow of 


ground water. Removing contaminants from the on-site bedrock 


aquifer would reduce the potential for contamination of off-site 


ground water. Daily inspection and monitoring of the treatment 


system and periodic inspection of the cap would be required. 


Long-term monitoring of the other on-site and off-site also will 


be required. 


Because this alternative will treat on-site bedrock ground water, 


it will reduce, to some extent, future potential risks associated 


with ground-water use. This alternative however, will not 


directly reduce contaminant concentrations in the off-site ground 


water because no extraction wells off the site are included. 


This alternative relies on natural attenuation and dilution to 


reduce contaminant concentrations in off-site ground water. 


Controlling the flow of contaminated ground water however, will 


reduce the volume of contaminated water downgradient of the 


Linemaster site. This will reduce future potential risks 


associated with drinking contaminated ground water. 


The Interim Treatment System operates unattended with only daily 


checks to verify present operational parameters. Treatment 


equipment would require periodic replacement. Various components 


have varying service lives e.g., pumps 15 years, carbon 2-3 


years, stripper packing 5-15 years. Ground-water extraction and 


monitoring wells should have an indefinite life though a life of 


3 0 years has been assumed. Compliance with institutional 


controls would be necessary. 
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15.3.3 Reduction of Toxicity. Mobility, and Volume 


Capping the site would not reduce the toxicity, mobility or 


volume of contaminants. Previous analyses have shown that 


lateral migration is not significantly affected by precipitation. 


Rather, the primary mode of dispersion in the Zone 1 area is 


vertical into the deep bedrock aquifer. Treatment of the 


extracted ground water would reduce the toxicity of approximately 


92,000 gallons per day (based on the current operating 


conditions). 


15.3.4 Implementabilitv 


Technical Feasibilitv. A multi-media cap is a proven and 


reliable technology that prevents erosion and reduces 


infiltration. Caps can be constructed easily over varying 


terrains in a short time. The Linemaster site slopes gradually 


away from the production facility in all directions thereby 


facilitating the installation of the cap. The only construction 


difficulties anticipated are the care that must be taken to 


preserve the existing monitoring wells and existing utilities 


(especially a high voltage, buried power line) that pass through 


the Zone 1 area. 


The performance of a multi-media cap generally is excellent for 


the first 2 0 years after installation, after which its integrity 


may diminish. At that point more frequent inspection and 


additional monitoring may be required. 


A future remedial action involving in-situ soil or ground-water 


treatment would not be hindered by the cap. Any disruption of 


the cap could be repaired easily. 
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The effectiveness of the cap would be assessed by sampling the 


existing monitoring wells and any new wells that may be necessary 


to evaluate potential migration in all directions. Sampling 


frequency would be consistent with that proposed for evaluation 


of the existing Interim Treatment System. 


The Interim Removal Treatment System has been constructed, is 


operating, and is removing contaminated ground water from the 


bedrock aquifer. 


Administrative Feasibility. The site is owned by Nancy Blakely, 


who also owns Linemaster Switch Corporation. No coordination 


would be required with any other administrative body to construct 


the cap. No wetlands would be involved and no substantive 


changes to the topography or use of the site would be 


anticipated. 


Long-term institutional management would be required because the 


contaminated stratum would remain. Site reviews would be 


required every five years. Site inspections, sampling events and 


public educational programs (e.g., public meetings, work shops, 


etc.) would require administrative and regulatory participation. 


Availability of Services and Materials. Cap installation 


involves well-established construction procedures and local 


construction firms are available to perform the work. If local 


contractors are not qualified to work on a CERCLA site due to 


health and safety considerations, hazardous materials remedial 


action firms would have to be contracted for such work. Several 


of these firms (e.g., O.H. Materials, Clean Harbors, Sealand, 


etc.) are available to perform work in Connecticut. 
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1 5 . 3 . 5 Cos t 

A summary of costs associated with Alternative SA-2 is contained 


in Table 15-4. Capital costs for the construction include costs 


for construction of a cap and associated ancillary items. The 


total capital cost for this alternative is $429,000. Replacement 


of the fence and portions of the treatment system would be 


required after 15 years. Operation and maintenance costs for 


this alternative (computed for 30 years and discounted at 4 


percent) include expenses associated with ground-water treatment, 


ground-water monitoring, site security, cap maintenance and 5

year reviews. The total present worth cost of this alternative 


is $2,267,900. 


15.3.6 Compliance with ARARS 


Chemical-specific ARARs for the this alternative include federal 


and state regulations pertaining to particulate emissions (CAA 50 


CFR 61 and CT 22a 174-29 and 174-3) and those related to federal 


and state drinking water standards. ARARs associated with the 


particulate emissions would be attained during remedial actions 


by controlling dust generated from construction equipment with 


water or chemical suppressants. Chemical-specific ARARs for 


drinking water standards would not be achieved because the soil 


would not meet the drinking water standards as required by DEP in 


areas with ground water classified as GA. 


There also are chemical-specific ARARs involving federal and 


state air regulations on the discharge of the air stripper. 


Connecticut air regulations require the submission of an 


operating permit application if the discharge of certain VOCs, 


including TCE, exceed 0.1 Ib/hr. This reporting limit is not the 
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COST SUMMARY REV. 1.0 120192 
SA-2: CONTAINMENT (GROUND-WATER COLLECTION AND TREATMENT) 

FEASIBILITY STUDY REPORT 

UNEMASTER SWITCH CORPORATION 


WOODSTOCK, CONNECTICUT 

DECEMBER 1992 

CAPITAL EQUIPMENT 
COST 

PRESENT WORTH 
COST 

Zone 1 Security Fence $30,000 

RCRA CAP 
Excavation 
Transportation and Disposal of 
Contaminated Soil 
Refill 
Topsoil Layer 
Filter Fabric 
Drainage Layer 
Synthetic Liner 
Clay Layer 

40,000 
180.000 

4,500 
9,000 

15,000 
10,000 
15,000 
38,000 

Seed, Fertilize, and Mulch 1,500 

SUBTOTAL CAPITAL COST 
CONTINGENCY(25%) 
TOTAL CAPITAL COST 

$343,000 

86,000 

$429,000 

ANNUAL O&M COSTS 

Ground-water Treatment 
Weekly Security Checks 
Sampling and Analysis 

$23,500/yr 
1,500/yr 

75,000/yr 

TOTAL ANNUAL O&M $100,000/yr 

PRESENT WORTH O&M - ASSUME 30 YEAR PERIOD 
AND 4% DISCOUNT RATE 

$1,729,400 

FIVE YEAR REVIEWS 

Data Analysis and Report Preparation $15,000 

Public Meetings 6.000 

TOTAL FIVE YEAR REVIEW COSTS/5 YRS $21,000 

PRESENT WORTH OF REVIEW COSTS - ASSUME 6 REVIEWS $67,000 
OVER 30 YEARS AND A 4% DISCOUNT RATE 

REPLACEMENT COST OF FENCE 19,000 
REPLACEMENT COST OF TREATMENT SYSTEM COMPONENTS 23,500 

PRESENT WORTH OF ALTERNATIVE $2,267,900 
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discharge limit. Discharge limits are determined on a case-by

case basis. The Bureau of Air Management has issued a permit to 


operate the system at a design discharge rate of 0.2 Ib/hr. Air 


dispersion modeling shows no significant impact for the stripper 


discharge. 


Chemical-specific ARARs for ground water consist of federal and 


state regulations pertaining to drinking water (SDWA 40 CFR 


141.11-141.16, Connecticut - Drinking Water standards and State 


ground-water quality standards). It is not known when these 


ARARs will be attained for the on-site bedrock ground water. 


Periodic ground-water monitoring will be conducted to assess the 


attainment of these standards. These ARARs may not be attained 


for off-site, deep bedrock fracture contamination. 


Location-specific ARARs for this alternative would involve the 


Connecticut Hazardous Waste Facility Siting Rules. Under the 


SC-2 alternative, the site soils that would be contained would 


achieve compliance with the ARARs. Soil under the buildings and 


under pavement would not comply with the ARARs because it would 


not be capped and contained properly. 


Action-specific ARARs include RCRA facility regulations, OSHA 


safety regulations and DEP Hazardous Waste Regulations. RCRA, 


OSHA and DEP Hazardous Waste ARARs would be attained because the 


criteria specified in these regulations will be used as standards 


during remedial design and construction. Although the building 


and asphalt in the parking areas provide an impervious cap, they 


do not meet the requirements for a long-term low maintenance 


impermeable cap. 
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The following ARARs would not be met: 


- Safe Drinking Water (SDWA) 


- Clean Water Act (CWA) 


- Connecticut Quality Standards for Public Drinking Water 


MCLs and MCLGs would not be attained in the deep bedrock aquifer. 


A technical infeasibility waiver may be justifiable. 


15.3.7 Overall Protection of Human Health and the Environment 


A cap over the section of Zone 1 that is not paved or underneath 


the building would result in a decreased risk to human health and 


the environment. The cap would create a barrier to reduce the 


risk of direct contact with the contaminated soils. The cap 


would help reduce the rate at which contaminated ground water is 


migrating out of the Zone 1 area. 


This alternative would reduce or eliminate the rate at which 


contaminants are leaving the site. This should reduce the 


potential and future risks associated with off-site ground water. 


This alternative also would improve the quality of on-site ground 


water and thus, reduce public health risks. 


15.3.8 State Acceptance 


The State is in favor of the ground-water extraction system. The 


State likely would not support leaving contaminated soil on the 


site to continue to pose a risk of releasing contaminants from 


the till to the bedrock aquifer. 
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15.3.9 Communitv Acceptance 


To be addressed following the public comment period. 


15.4	 Alternative SA-3: Vacuum Extraction (Ground-water 


Collection and Treatment) 


This alternative combines the vacuum extraction and the air 


stripping technology (SC-3 and MM-4). The intent of the 


alternative is to incorporates SARA's preference for treatment of 


both the source area and the contaminated ground water. 


In this alternative three activities would occur. First, vapor 


extraction wells would be installed throughout the Zone 1 area as 


depicted in Figure 13-4. Second, because there is a high ground


water table on the site, a dewatering system would be 


incorporated into the vapor extraction wells. It is anticipated 


that long duration, low volume removal of ground water would be 


required throughout the duration of this alternative. Low 


volume, bladder type or airlift pumps have proven useful on this 


site in maintaining depressed water levels in deep till wells. 


The ground-water removed from the extraction wells would be 


conveyed to the existing IRTS that has adequate capacity to treat 


the additional flow. Modification of the Emergency Discharge 


Authorization or the NPDES permit, if issued, would be required 


to reflect the new sources of flow connected to the system. If 


the NPDES permit has not been issued, the application would have 


to be modified. 


Finally, the vapor extraction wells would be connected to blowers 


that will draw air through the soil. The moving air will contact 


the VOCs and strip them from the soil. To be effective, the 
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TABLE 15-5 

EVALUATION CRITERIA SUMMARY 


SITE ALTERNATIVE SA-2: CONTAINMENT 

(GROUND-WATER COLLECTION AND TREATMENT) 


FEASIBILITY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 


WOODSTOCK, CONNECTICUT 

DECEMBER 1992 


CRITERIA 


1. Short-Term Effectiveness 


• Time until implementation is 

achieved 


• Protection of community 

during remedial actions 


if 


• Protection of workers during 

construction 


• Environmental impacts 


ASSESSMENT 


Approximately 6-8 months would be 

required to prepare the site and 

construct the multi-layer cap. The 

interim ground-water collection system 

is in place. 


Dust control measures would be initiated 

to minimize the generation of airborne 

contaminants during construction. 

Little contaminated soil would be 

excavated and atmospheric dispersion 

would dilute contaminant concentrations 

to levels that would not impact health. 


Excavation of the top four feet of soil 

to accommodate the cap would result in 

excavation of contaminated soil. 

Workers, would require 40-hour health 

and safety training and appropriate 

personal protection equipment. 


Minimal air quality impacts would be 

expected during construction of the cap 

due to airborne dust particles or 

volatilized organics. 
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TABLE 15-5 

(CONTINUED) 


EVALUATION CRITERIA SUMMARY 

SITE ALTERNATIVE SA-2: CONTAINMENT 


(GROUND-WATER COLLECTION AND TREATMENT) 

FEASIBILITY STUDY REPORT 


LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 


DECEMBER 1992 


CRITERIA ASSESSMENT 

2. Long-Term Effectiveness and 
Permanence 

• Magnitude of residual risks Contaminated soil would remain untreated 
and the cap would do little to mitigate 
the migration of contaminants off the 
site. The ground-water extraction and 
treatment system would control the flow 
of contaminants from migrating off the 1 
site. 1 

• Adequacy of controls The cap would reduce, by a small amount, 
the volume of water recharging the Zone 
1 source area. The collection and 
treatment system has been shown to be 
effective in controlling the flow of 
ground water. Removing contaminants 
from the on-site bedrock aquifer would 
reduce the potential for contamination 
of off-site ground water. Daily 
inspection and monitoring of the 
treatment system and periodic inspection 
of the cap would be required. Long-term 
monitoring of the other on-site and off-
site wells also would be required. 
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TABLE 15-5 

(CONTINUED) 


EVALUATION CRITERIA SUMMARY 

SITE ALTERNATIVE SA-2: CONTAINMENT 


(GROUND-WATER COLLECTION AND TREATMENT) 

FEASIBILITY STUDY REPORT 


LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 


DECEMBER 1992 


1 CRITERIA ASSESSMENT 

• Reliability of controls The multi-layer cap would be expected to 
have a 30-year life provided that 
routine maintenance is performed as 
scheduled. The interim treatment system 
operates unattended with only daily 
checks to verify preset operational 
parameters. Treatment equipment would 
require periodic replacement. Various 
components have varying service lives 
e.g., pumps 15 years, carbon 2-3 years, 
stripper packing 5-15 years. Ground
water extraction and monitoring wells 
should have an indefinite life though a 
life of 3 0 years has been assumed. 
Compliance with institutional controls 
would be necessary. 

3. Reduction of Toxicitv. Capping the site would not reduce the 
Mobilitv or Volume toxicity, mobility or volume of 

contaminants. Previous analyses have 
shown that lateral migration is not 
significantly affected by precipitation. 
Rather, the primary mode of dispersion 
in the Zone 1 area is vertical into the 
deep bedrock aquifer. Treatment of the 
extracted ground water would reduce the 
toxicity of approximately 92,000 gallons 
per day (based on current operating 
conditions). 
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TABLE 15-5 

(CONTINUED) 


EVALUATION CRITERIA SUMMARY 

SITE ALTERNATIVE SA-2: CONTAINMENT 


(GROUND-WATER COLLECTION AND TREATMENT) 

FEASIBILITY STUDY REPORT 


LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 


DECEMBER 1992 


CRITERIA ASSESSMENT 

4. Implementability 

• Technical feasibility Cap construction would involve standard 
construction activities. The Interim 
Removal Treatment System has been 
constructed, is operating, and is 
removing contaminated ground water from 
the bedrock aquifer. 

• Administrative feasibility All monitoring wells have been 
installed. Nancy Blakely is the owner 
of all the land within the study area 
(which encompasses the site). No 
additional permits would be required to 
construct the cap. Institutional 
controls would have to be coordinated 
with town, state, regional and EPA 
officials. 

Availability of services and 
materials 

Construction services would be available 
locally. 

. Cost See Table 15-4; present worth of 
Alternative SA-2 = $2,267,900. 

6. Compliance with ARARs The following ARARs would not be met: 

- Safe Drinking Water (SDWA) 
- Clean Water Act (CWA) 
- Connecticut Quality Standards for 
Public Drinking Water 

MCLs and MCLGs would not be attained in 
the deep bedrock aquifer. A technical 
infeasability waiver may be justifiable. 
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TABLE 15-5 

(CONTINUED) 


EVALUATION CRITERIA SUMMARY 

SITE ALTERNATIVE SA-2: CONTAINMENT 


(GROUND-WATER COLLECTION AND TREATMENT) 

FEASIBILITY STUDY REPORT 


LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 


DECEMBER 1992 


CRITERIA ASSESSMENT 

7. Overall Protection of Human The cap would reduce, to a minor degree, 
Health and the Environment the migration of contaminants from the 

site. The IRTS will continue to control 
the flow of ground water and remove 
contaminants from the bedrock aquifer. 

8. State Acceptance The State is in favor of the ground
water extraction system. The State 
likely would not support leaving 
contaminated soil on the Site to 
continue to pose a risk of releasing 
contaminants from the till to the 
bedrock aquifer. 

9. Community Acceptance To be addressed following the public 
comment period. 
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ground-water elevation must remain depressed to prevent the flow 


of water into the vacuum extraction system. 


To effect complete remediation of the site it would be necessary 


to install vapor extraction wells and the dewatering pumps under 


the existing building. Figure 13-4 shows a conceptual layout of 


wells in the production facility. The actual layout would depend 


on the location of equipment within that portion of the facility 


and on the overhead clearance to erect the boom on the drilling 


equipment. Piping would be constructed overhead to minimize the 


disruption to operations from cutting the concrete floor. 


It is probable that the air flow rate and the pressure 


requirements would be high enough to require the vacuum 


extraction network to be divided into two segments. It would be 


beneficial to operate at as low a vacuum as possible to minimize 


the rise in the ground-water table. 


During the design of the remedial system, an estimate of the rate 


of discharge of VOCs would be made to assess the need for off-gas 


treatment. As was discussed in Section 5.0 of the RI, the 


degreasing system has been converted from a solvent to an aqueous 


base. The elimination of this point discharge source may be 


sufficient to allow the discharge from the vacuum extraction 


system without treatment. An Air Operating permit application 


would have to be filed with the DEP. The application would list 


the sources of contaminants and influent concentration, the 


anticipated discharge concentrations, and the air flow rate. 


Based on dispersion modeling and cost-benefit analysis, the need 


to treat the discharge would be evaluated. If off-gas treatment 


is required, vapor phase carbon canisters likely would be used. 
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Pilot studies would have to be conducted before construction of 


the vacuum extraction system to verify the effective radius of 


the extraction wells. Installation of the extraction wells and 


construction of the collection systems could be accomplished in 


six to eight months thereafter. During this time, the mechanical 


equipment could be obtained and installed. Operation of the 


system could begin in a year. Because the ground-water treatment 


system is operational already, implementation of this alternative 


would not be lengthy process. The contaminated ground water from 


the existing interim collection system would be treated by the 


existing on-site air stripper and carbon filter units. 


This alternative would eliminate risks posed by the presence of 


VOCs in the till in the Zone 1 area including beneath the 


facility. In addition, the mobility of the contaminants would be 


diminished through the control of the flow of ground water with 


the ground-water extraction well network. 


For cost purposes, the life of this alternative is anticipated to 


be 10 years for the vacuum extraction system and 30 years for the 


ground-water treatment system. The evaluations, based on the 


nine criteria, also are summarized in tabular form for each 


alternative and presented at the end of the discussion of the 


alternative. 


15.4.1 Short-term Effectiveness 


The vacuum extraction system would be designed to be operated 


continuously. Such installations, however, usually are more 


efficient if operated intermittently. Intermittent operation 


allows the concentration of vapor in the soil to increase during 


the non-operating period. This allows the extraction of a higher 
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mass of contaminant per unit of volume. 


Construction of the vacuum extraction system is anticipated to 


take approximately six to eight months. Based on continuous 


operation of a vacuum extraction system, that approximately 900 


days would be required to reduce the mass of VOCs in the Zone 1 


area by 99.99 percent. This would result in an average 


concentration in the saturated till unit of 5 ug/kg, the drinking 


water standard for TCE in GA classified areas. Actual operation, 


however, probably would be intermittent to obtain maximum 


effectiveness and efficiency. The bench-scale testing resulted 


in the prediction of a three year duration of the remediation 


effort. Because of the intermittent operation and because 


laboratory results are not always directly correlated to field 


conditions, a remediation period for the soil of ten years was 


used. 


Dust control measures would be initiated to minimize the 


generation of airborne contaminants during trench excavation. 


Because trench excavation would be shallow, little contact with 


the contaminated stratum would be expected. 


Trench excavation would result in little excavation of 


contaminated soil due to the shallow depth of the trenches. 


Workers, however, would require 40-hour health and safety 


training and appropriate personal protection equipment. 


Minimal air quality impacts would be expected during construction 


from airborne dust particles on volatilized organics. 


The IRTS already has started to reduce the concentration of VOCs 


in the extraction wells. 


15-24 


86088\DLB0622G. WP 

recycled paper 



Fuss&O'Neilllnc. 

DRAFT 

REV 1.0 120192 


15.4.2 Long-term Effectiveness and Permanence 


As discussed above, the bench-scale study indicated that the 


large part of the Zone 1 remediation could occur within one year. 


To achieve drinking water concentrations in the soil could 


require as little as three years. The system, however, likely 


would be operated on an intermittent basis to effect more cost-


effective remediation. In addition, field results seldom follow 


those from the laboratory. Therefore, it is probable that the 


system would be operated for at least three, and more probably 


ten years on an intermittent schedule to achieve the remedial 


objectives. 


One potential short-coming of this, and all in-situ remedial 


systems, is the possibility of leaving dead spots, areas through 


which no air was drawn. If these areas were numerous or if there 


were a few large ones, the volume of VOCs remaining in those 


spots could be sufficiently large to result in continued 


exceedances of the remedial objectives. Long-term effectiveness 


could be better predicted after completion of pilot-scale 


testing. 


This option also has the capability to be modified if results are 


not as predicted. Included in the alternative is dewatering of 


the till to the maximum extent possible. If the vapor extraction 


portion of the system is not efficient, some of the vapor 


extraction wells could be converted to air injection wells and 


the removal of VOCs may be enhanced. 


Achievement of the remedial objectives will result in the virtual 


termination of contaminant migration into the bedrock aquifer. 


The removal of VOCs from the soil and the removal of contaminated 
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ground water would be a permanent solution. 


Successful operation of the vacuum extraction system would result 


in the removal of VOCs from the saturated till (and, potentially, 


the shallow bedrock) in the Zone 1 area to an average 


concentration of approximately 5 ug/kg. Complete renovation of 


the deep bedrock aquifer would be unlikely leaving a risk of 


exposure to contaminated ground water. 


Because this alternative will treat on-site bedrock ground water, 


it will reduce, to some extent, future potential risks associated 


with ground-water use. This alternative however, will not 


directly reduce contaminant concentrations in the off-site ground 


water because no extraction wells off the site are included. 


This alternative relies on natural attenuation and dilution to 


reduce contaminant concentrations in off-site ground water. 


Controlling the flow of contaminated ground water however, will 


reduce the volume of contaminated water downgradient of the 


Linemaster site. This will reduce future potential risks 


associated with drinking contaminated ground water. 


15.4.3 Reduction of Toxicity. Mobilitv. and Volume 


Vacuum extraction would reduce the concentration and total mass 


of volatile contaminants in the soil. Dewatering would reduce 


the amount of contamination in the ground water. Dewatering also 


would allow more soil to be exposed to the vacuum extraction air 


stream. Dewatering of the Zone 1 area to the maximum extent 


possible will reduce the mobility of the contaminants remaining 


in the soil. By lowering the water table, contaminants in the 


soils would be less likely to migrate into the ground water. 
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Vacuum extraction would remove the VOCs from the soil and 


discharge them either to the atmosphere or to vapor-phase carbon. 


The existing air stripper currently discharges VOCs removed from 


the ground water to the atmosphere. No reduction in total 


toxicity or volume would be realized. Dispersion to the 


atmosphere would reduce the concentration in the air to levels 


that would not impact human health or the environment. The 


mobility and volume of the contaminants in the soil and ground 


water would be reduced significantly. 


Treatment of the extracted ground water would reduce the toxicity 


of approximately 92,000 gallons per day (based on current 


operating conditions). 


15.4.4 Implementabilitv 


Technical Feasibilitv. Contractors and equipment would be readily 


available for installation of both vapor extraction systems and 


dewatering well systems. The equipment required consists of 


standard items readily available. Construction of the system 


could be completed in approximately six to eight months depending 


on the season in which construction was initiated. 


The ground-water extraction system has been constructed and is 


operating successfully. The vacuum extraction technology is 


becoming well developed. The primary limitation would be the 


ability to dewater the soil sufficiently to effectively use the 


vacuum extraction technology. Also, the ability to affect a 


significantly large radius of influence with the vapor extraction 


system would be an important factor. The components of the 


system would be readily available and could be installed with 


standard construction techniques. 
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Administrative Feasibility. All ground-water extraction and 


monitoring wells have been installed. Nancy Blakely is the owner 


of all of the land within the study area. Coordination with DEP 


would be required to determine the need for a permit to discharge 


the off-gas from the vacuum extraction system. Institutional 


controls would have to be coordinated with town, state, regional 


and EPA officials. 


Availability of Services and Materials. Construction of the 


vacuum extraction system would involve well-established 


procedures and local firms would be available to perform the 


work. If local contractors were not qualified to work on a 


CERCLA site due to health and safety considerations, other 

regional firms are available (e.g., Maher Co., Griffin 

Remediation). 

15.4.5 Cost 


A summary of costs associated with Alternative SA-3 is contained 


in Table 15-6. Capital costs for construction include the 


installation of the vapor extraction wells, blowers, controls, 


piping and site restoration. The total capital cost for this 


alternative is $446,000. It is assumed that the life of the 


extraction systems would not exceed 15 years. Also, replacement 


of portions of the ground-water treatment system would be 


required after 15 years. Operation and maintenance costs for 


this alternative would be incurred for ground-water treatment, 


soil vapor extraction, ground-water monitoring, security and 


five-year reviews. The total present worth cost of Alternative 


SA-3 is $2,409,900. 
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COST SUMMARY REV. 1.0 120192 

SA-3: VACUUM EXTRACTION (GROUND-WATER COLLECTION AND TREATMENT) 

FEASIBILITY STUDY REPORT 


UNEMASTER SWITCH CORPORATION 


WOODSTOCK, CONNECTICUT 


DECEMBER 1992 

PRESENT WORTH 

COST COST 

CAPITAL EQUIPMENT 

Zone 1 Security Fence $30,000 

Vacuum Extraction System 


Synthetic Cap 15,000 


Control Buildings 15,000 


Vacuum Pumps 30,000 


Carbon Filters 16,000 


Piping System 20,000 


Extraction Wells 140,000 


Dewatering Pumps 55,000 


Piping System 12,000 


Site Restoration 24,000 


SUBTOTAL CAPITAL COST $357,000 

CONTINGENCY(25%) 89,000 

TOTAL CAPITAL COST $446,000 

ANNUAL O&M COSTS 

Operation of Vacuum extraction system(10 yrs.) 

Power $8,000/yr $65,000 

Maintenance 3,000/yr 24,400 

Sampling and Analysis (vapor) 1,200/yr 13,600 

Carbon 2,000 

$105,000 

Ground-water Treatment 23,500/yr 406,400 

Weekly Security Checks 1,500/yr 26,000 

MW Sampling and Analysis 75,000/yr 1,297,000 

PRESENT WORTH O&M - ASSUME 30 YEAR PERIOD $1,834,400 

AND A 4% DISCOUNT RATE 

FIVE YEAR REVIEWS 

Data Analysis and Report Preparation $15,000 


Public Meetings 6,000 


TOTAL FIVE YEAR REVIEW COSTS/5 YRS $21,000 

PRESENT WORTH OF REVIEW COSTS - ASSUME 6 REVIEWS $67,000 

OVER 30 YEARS AND A 4% DISCOUNT RATE 

REPLACEMENT COSTS 

Fence $19,000 

Vacuum System Components 20,000 

Ground-water System Components 23,500 

PRESENT WORTH OF ALTERNATIVE $2,409,900 
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15.4.6 Compliance with ARARS 


Chemical-specific ARARs are related primarily to water quality 


from the IRTS and air emissions from the vacuum extraction system 


and from treatment of the extracted ground water in the existing 


air stripper. Federal and state regulations pertaining to these 


air emissions include the National Air Quality Standards (40 CFR 


50 and 61) and the State of Connecticut Air Quality Standards 


(22a 174-29 and 174-3). 


Connecticut air regulations require the submission of an 


operating permit application if the discharge of certain VOCs, 


including TCE, exceed 0.1 Ib/hr. This reporting limit is not the 


discharge limit. Discharge limits are determined on a case-by

case basis. The Bureau of Air Management has issued a permit to 


operate the system at a design discharge rate of 0.2 Ib/hr. Air 


dispersion modeling shows no significant impact for the stripper 


discharge. 


Location-specific ARARs for this alternative would involve the 


Connecticut Hazardous Waste Facility Siting Rules. With vacuum 


extraction, site soils would be remediated to remove the VOCs. 


Compliance with the ARARs would be achieved by designing, 


constructing and operating the system in a manner consistent with 


the regulations. 


Action-specific ARARs include RCRA facility regulations, OSHA 


safety regulations and DEP hazardous waste regulations. RCRA, 


OSHA and DEP Hazardous Waste ARARs would be attained because the 


criteria specified in the regulations would be used as standards 


during remedial design and construction. 
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SDWA and Connecticut Standards for Public Drinking Water would 


not be attained in the on-site deep bedrock aquifer. A technical 


impracticality waiver may be justifiable. 


15.4.7 Overall Protection of Human Health and the Environment 


Vacuum extraction and ground-water dewatering of the Zone 1 area 


combined with the deep bedrock extraction and treatment system 


would significantly decrease the risk to human health and the 


environment. These are permanent contamination reduction, 


removal, and treatment processes. Removal of VOCs via vacuum 


extraction and removal of contaminated ground water would result 


in the cessation of migration of contaminants into the bedrock 


aquifer. 


Successful removal of the VOCs from the saturated till stratum 


would reduce significantly the rate of VOC migration from the 


till to the bedrock aquifer. Ground-water collection and 


treatment will remove contaminants and control the flow of ground 


water on the site. Contaminants may continue to exist in the 


bedrock fractures necessitating long term ground-water treatment. 


15.4.8 State Acceptance 


The State is in favor of the ground-water extraction system. It 


also likely would support the vacuum extraction alternative 


because it involves treatment of all soil on the site. 


15.4.9 Community Acceptance 


To be addressed following the public comment period. 
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TABLE 15-7 

EVALUATION CRITERIA SUMMARY 


SITE ALTERNATIVE SA-3: VACUUM EXTRACTION 

(GROUND-WATER COLLECTION AND TREATMENT) 


FEASIBILITY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 


WOODSTOCK, CONNECTICUT 

DECEMBER 1992 


CRITERIA 


1. Short-Term Effectiveness 


• Time until implementation is 

achieved 


• Protection of community 

during remedial action 


• Protection of workers during 

remedial actions 


• Environmental impacts 


ASSESSMENT 


Achievement time is estimated at 

approximately 6 to 8 months. The 

ground-water treatment system is 

operational. Construction of the vacuum 

extraction system involves primarily the 

installation of wells and piping. 


Dust control measures would be initiated 

to minimize the generation of airborne 

contaminants during trench excavation. 

Because trench excavation would be 

shallow, little contact with the 

contaminated stratum would be expected. 


Trench excavation would result in little 

excavation of contaminated soil due to 

the shallow depth of the trenches. 

Workers, however, would require 40-hour 

health and safety training and 

appropriate personal protection 

equipment. 


Minimal air quality impacts would be 

expected during construction from 

airborne dust particles on volatilized 

organics. 
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TABLE 15-7 

(CONTINUED) 


EVALUATION CRITERIA SUMMARY 

SITE ALTERNATIVE SA-3: VACUUM EXTRACTION 

(GROUND-WATER COLLECTION AND TREATMENT) 


FEASIBILITY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 


WOODSTOCK, CONNECTICUT 

DECEMBER 1992 


CRITERIA 	 ASSESSMENT 


2. Long-Term Effectiveness 

and Permanence 


• Magnitude of Residual Risks 	 Successful operation of the vacuum 

extraction system would result in the 

removal of VOCs from the saturated till 

(and, potentially, the shallow bedrock) 

in the Zone 1 area to an average 

concentration of approximately 5 ug/kg. 

Complete renovation of the deep bedrock 

aquifer would be unlikely leaving a risk 

of exposure to contaminated ground 

water. 


Adequacy of Controls 	 Vacuum extraction and air stripping are 

reliable technologies for removing VOCs 

the bench-scale test of the vacuum 

extraction technology was successful and 

the existing ground-water extraction 

system has been shown to be effective in 

controlling the flow of ground water. 

Complete renovation of the deep bedrock 

aquifer would be difficult due to the 

fractured nature of the bedrock. 

Continued monitoring of on and off-site 

wells would be required as well as the 

adherence to institutional controls. 


Reliability of Controls 	 Projections indicate that VOCs may be 

able to be removed from the soil in 3 to 

10 years depending on the operation of 

the system. 
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TABLE 15-7 

(CONTINUED) 


EVALUATION CRITERIA SUMMARY 

SITE ALTERNATIVE SA-3: VACUUM EXTRACTION 

(GROUND-WATER COLLECTION AND TREATMENT) 


FEASIBILITY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 


WOODSTOCK, CONNECTICUT 

DECEMBER 1992 


CRITERIA 	 ASSESSMENT 


• Reliability of controls The systems would operate generally 

(Cont'd) 	 unattended with daily inspection for 


adjustments and maintenance. Components 

would require periodic replacement 

having typical service lives of 5 to 15 

years. Continued monitoring of the 

effluents (air and water) from the 

treatment systems as well as long-term 

soil gas and ground-water monitoring 

would be required. Adherence to 

institutional controls would be 

necessary for successful remediation. 


3. Reduction of Toxicity, Vacuum extraction would remove the VOCs 

or Volume 	 from the soil and discharge them either 


to the atmosphere or to vapor-phase 

carbon. The existing air stripper 

currently discharges VOCs removed from 

the ground water to the atmosphere. No 

reduction in total toxicity or volume 

would be realized. Dispersion to the 

atmosphere would reduce the concen

tration in the air to levels that would 

not impact human health or the 

environment. The mobility and volume of 

the contaminants in the soil and ground 

water would be reduced significantly. | 


86088\DLB0622H.WP 

recycled paper 

http:86088\DLB0622H.WP


Fuss&O'Neilllnc. 

DRAFT 

REV 1.0 120192 


TABLE 15-7 

(CONTINUED) 


EVALUATION CRITERIA SUMMARY 

SITE ALTERNATIVE SA-3: VACUUM EXTRACTION 

(GROUND-WATER COLLECTION AND TREATMENT) 


FEASIBILITY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 


WOODSTOCK, CONNECTICUT 

DECEMBER 1992 


CRITERIA ASSESSMENT 

4. Implementability 

• Technical feasibility The ground-water extraction system has 
been constructed and is operating 
successfully. The vacuum extraction 
technology is becoming well developed. 
The primary limitation would be the 
ability to dewater the soil sufficiently 
to effectively use the vacuum extraction 
technology. Also, the ability to affect 
a significantly large radius of 
influence with the vapor extraction 

^ M ^ 
system would be an important factor. 
The components of the system would be 
readily available and could be installed 
with standard construction techniques. 

Administrative feasibility All ground-water extraction and 
monitoring wells have been installed. 
Nancy Blakely is the owner of all of the 
land within the study area. 
Coordination with DEP would be required 
to determine the need for a permit to 
discharge the off-gas from the vacuum 
extraction system. Institutional 
controls would have to be coordinated 
with town, state, regional and EPA 
officials. 

Availability of services and 	 The materials required would be 

materials 	 available through a number of vendors 


and the construction techniques are 

standard. No exceptional capabilities 

would be required. 
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TABLE 15-7 

(CONTINUED) 


EVALUATION CRITERIA SUMMARY 

SITE ALTERNATIVE SA-3: VACUUM EXTRACTION 

(GROUND-WATER COLLECTION AND TREATMENT) 


FEASIBILITY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 


WOODSTOCK, CONNECTICUT 

DECEMBER 1992 


CRITERIA 	 ASSESSMENT 


5. Cost 	 See Table 15-7; present worth of 

Alternative SA-3 = $2,409,900 


6. Compliance with ARARs 	 SDWA and Connecticut Standards for 

Public Drinking Water would not be 

attained in the on-site deep bedrock 

aquifer. A technical impracticality 

waiver may be justifiable. 


7. Overall Protection of Human 	 Successful removal of the VOCs from the 

Health and the Environment 	 saturated till stratum would reduce 


significantly the rate of VOC migration 

from the till to the bedrock aquifer. 

Ground-water collection and treatment 

will remove contaminants and control the 

flow of ground water on the Site. 

Contaminants may continue to exist in 

the bedrock fractures necessitating long 

term ground-water treatment. 


8. State Acceptance 	 The State is in favor of the ground

water extraction system. It also likely 

would support the vacuum extraction 

alternative because it involves 

treatment of all soil on the Site. 


9. Community Acceptance 	 To be addressed following the public 

comment period. 
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15.5	 Alternative SA-4: Air Sparging (Ground-water Collection and 


Treatment) 


Alternative SA-4 is similar to Alternative SA-3. The major 


difference is the inclusion of an active air sparging system to 


augment the vacuum extraction technology. The combination of 


technologies eliminates the need to dewater the area to be 


remediated. Where the ground-water table is near the surface, 


horizontal vapor extraction trenches would be used rather than 


vertical wells. The alternative also incorporates SARA's 


preference for treatment of both the source area and the 


contaminated ground water. 


In this alternative, air injection wells (air sparging) would be 


installed throughout the Zone 1 area, as shown in Figure 13-7. 


Because there is a high ground-water table on the site, a 


horizontal trench type vacuum extraction system would be employed 


where the ground water is close to the surface. This type of 


system would allow operation at moderate pressures (40-60 inches 


of water) without raising the ground-water level into the vapor 


extraction trench. With an extraction well network, the ground 


water likely would be drawn into the bottom of the well. 


Two sets of blowers would be required. One blower would supply 


air to the injection wells; the other would extract air from the 


Zone 1 area. To effect complete remediation of the site, it 


would be necessary to install the system under the existing 


buildings. As with Alternative SA-3, the actual layout of wells 


and/or trenches and piping would depend on the location of 


equipment within that portion of the facility. It also would 


depend on the overhead clearance necessary to erect the boom on 


the drilling equipment. Piping would be constructed overhead to 
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minimize the disruption to operations. 


It is likely that both the air injection and vacuum extraction 


flow rate and pressure would be high enough to require both 


systems to be split into two segments. Pilot testing would be 


required to determine practical equipment limits. 


During the design of the remedial system, an estimate of the rate 


of discharge of VOCs would be made. This would assess the need 


for off-gas treatment. As was discussed in Section 5.0 of the 


RI, the solvent degreasing system has been converted to an 


aqueous based system. The elimination of this point discharge 


source may be sufficient to offset discharge from the vacuum 


extraction portion of the system without treatment. If off-gas 


treatment was required, vapor phase carbon canisters would be 


used. 


Pilot studies would have to be conducted before construction of 


the sparging system to verify the effective radius of the 


injection and extraction wells. Installation of the injection 


wells and the extraction headers could be accomplished in six to 


eight months. During this time, the mechanical equipment could 


be obtained and installed. Operation of the system could begin 


in a year. 


Because the ground-water treatment system is operational already, 


implementation of this alternative would not be a lengthy 


process. The contaminated ground water from the existing interim 


collection system would be treated by the existing on-site air 


stripper and carbon filter units. 


This alternative would eliminate risks posed by the presence of 
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VOCs in the till in the Zone 1 area including beneath the 


facility. In addition, the mobility of the contaminants would be 


diminished through the control of the flow of ground water with 


the ground-water extraction network of the IRTS. 


For cost purposes, the life of this alternative is anticipated to 


be 30 years; though operation of the sparging/vapor extraction 


system has been estimated at ten years. The evaluations, based 


on the nine criteria, also are summarized in tabular form for 


each alternative and presented at the end of the discussion of 


the alternative. 


15.5.1 Short-Term Effectiveness 


The Air Sparging approach may expose personnel at Linemaster and 


visitors to the facility to VOC vapors that would not be 


collected by the vapor extraction system. The concentration of 


these vapors likely would be low and of no health impact. The 


Zone 1 area would be isolated by the fence and covered with 


plastic to minimize fugitive emissions. 


Calculations discussed in Section 9.0 indicate there may be of 


approximately 15,000 pounds of TCE in the dry and saturated till 


in the Zone 1 area. Estimation of the potential rate of VOC 


removal by air sparging results in an active remediation period 


of approximately three years of continuous operation. Actual 


operation likely would be on an intermittent basis to maximize 


the effectiveness and efficiency of the extraction system. The 


construction time is estimated at six to eight months resulting 


in a potential minimum remedial period of approximately four 


years. Due to the likely intermittent operation and the 


potentially optimistic prediction on the bench-scale testing, the 
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duration of remedial activities more probably would be ten years. 


Dust control measures would be implemented to minimize the 


generation of airborne contaminants during trench excavation. 


Because trench excavation would be shallow there would be little 


contact with the contaminated soil. 


Trench excavation would result in little excavation of 


contaminated soil due to the shallow depth of the trenches. 


Workers, however, would require 40-hour health and safety 


training and appropriate personal protection equipment. 


Minimal air quality impact would be expected during construction 


from airborne dust particles or volatilized organics. 


The IRTS already has started to reduce the concentration of VOCs 


in the extraction wells. 


15.5.2 Long-Term Effectiveness and Permanence 


The long-term effectiveness of this alternative is difficult to 


predict. In the short-term, even if the air injection system is 


ineffective, the vapor extraction portion of the system would 


remove a portion of the VOCs. If the injected air is able to 


strip the VOCs from the water entrained in the saturated till 


stratum, the system likely would be able to achieve the remedial 


objectives. This would result in the cessation of vertical 


migration of contaminants from the saturated till into the 


bedrock aquifer. If monitoring indicated that the rate of VOC 


removal was substantially less than predicted by the pilot study, 


however, a modified remediation system could be implemented. 
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One potential short-coming of this, and all in-situ remedial 


systems, is the possibility of leaving dead spots, areas into 


which the air did not penetrate and through which no air was 


drawn. If these areas were numerous or if there were a few large 


ones, the volume of VOCs remaining in those spots could be 


sufficiently large to result in continued exceedances of the 


remedial objectives. Long-term effectiveness could be better 


predicted after completion of pilot-scale testing. 


If successful, treatment of the soil would reduce the 


concentration of VOCs to the objective levels. The injection of 


air into the contaminated stratum also would enhance any 


naturally occurring biologic degradation. If monitoring 


conducted after the start of operation of the system indicated a 


significant increase in dissolved oxygen and/or biological 


activity, further investigation of augmenting the system would be 


warranted. 


Successful operation of the air sparging system would result in 


the removal of VOCs from the soil in the Zone 1 area to an 


average concentration of approximately 5 ug/kg. Complete 


remediation of the deep bedrock aquifer would be unlikely, 


leaving a risk of exposure to contaminated ground water. 


Fugitive vapors may escape around the edges of the system. Air 


monitoring would be required. The ground-water extraction system 


has been shown to be effective in controlling the flow of ground 


water. Complete renovation of the deep bedrock aquifer would be 


difficult due to the fractured nature of the bedrock. Ground


water monitoring of on and off-site wells would be required as 


well as the adherence to institutional controls. 
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Based on removal rates achieved during the bench-scale testing 


for the vacuum extraction system and limitations imposed by the 


nature of the soil on the site a duration of three to ten years 


would be anticipated. 


15.5.3 Reduction of Toxicitv. Mobility and Volume 


The combination of air sparging and vacuum extraction would 


reduce the concentration and the total mass of volatile 


contaminants in the saturated till stratum. The injection of air 


would "strip" the VOCs from the water bound in the soil. The 


vacuum extraction component would facilitate removal of the VOCs. 


Removal of these contaminants would eliminate the potential for 


toxic effects, movement off the site and would result in a 


permanent reduction in volume. 


Air sparging would remove the VOCs from the soil and discharge 


them either to the atmosphere or to vapor-phase carbon. The 


existing air stripper currently discharges VOCs removed from the 


ground water to the atmosphere. No reduction in total toxicity 


or volume would be realized. Dispersion to the atmosphere would 


reduce the concentration in the air to levels that would not 


impact human health or the environment. The mobility and volume 


of the contaminants in the soil and the ground water would be 


reduced significantly. 


Treatment of the extracted ground water would reduce the toxicity 


of appro*ximately 92,000 gallons per day (based on the current 


operating conditions). 
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15.5.4 Implementabilitv 


Technical Feasibility. Contractors and equipment would be 


readily available for installation of both the air injection and 


vapor extraction systems. The equipment required consists of 


standard items that would be readily available. Construction of 


the system could be completed in approximately six to eight 


months depending on the season in which construction was 


initiated. 


The ground-water extraction system has been constructed and is 


operating successfully. The air sparging concept is well known 


but not in common use. The potential limitation to the 


technology is the density of the soil which likely will limit the 


rate and area of air diffusion. The components of the system 


would be readily available and would be installed with standard 


construction techniques. 


Administrative Feasibility. All ground-water extraction and 


monitoring wells have been installed. Nancy Blakely is the owner 


of all the land within the study area. Coordination with DEP 


would be required to determine the need for a permit to discharge 


the off-gas from the vapor extraction system. Institutional 


controls would have to be coordinated with town, state and EPA 


officials. 


Availability of Services and Materials. Construction of the air 


sparging system would involve well-established procedures and 


local firms would be available to perform the work. If local 


contractors were not qualified to work on a CERCLA site due to 


health and safety considerations, other regional firms would be 


available (e.g., Maher Co., Griffin Remediation). 
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1 5 . 5 . 5 Cos t 

A summary of costs associated with Alternative SA-4 is contained 


in Table 15-8. Capital costs for construction include the 


installation of the air injection wells, the vapor extraction 


trenches, blowers, controls, piping and site restoration. The 


total capital cost for this alternative is $421,000. It is 


assumed that the injection wells and the extraction wells and the 


headers would have an indefinite life. The life of the 


mechanical components of the vacuum extraction systems would not 


exceed 15 years. Also, replacement of portions of the ground


water treatment system would be required after 15 years. 


Operation and maintenance costs for this alternative would be 


incurred for ground-water treatment, soil vapor extraction, 


ground-water monitoring, security and five-year reviews. The 


present worth cost of Alternative SA-4 is $2,419,900. 


15.5.6 Compliance with ARARS 


Chemical-specific ARARs are related primarily to water quality 


from the IRTS and air emissions from the vacuum extraction system 


and from treatment of the extracted ground water in the existing 


air stripper. Federal and state regulations pertaining to these 


air emissions include the National Air Quality Standards (40 CFR 


50 and 61) and the State of Connecticut Air Quality Standards 


(22a 174-29 and 174-3). 


Connecticut air regulations require the submission of an 


operating permit application if the discharge of certain VOCs, 


including TCE, exceed 0.1 Ib/hr. This reporting limit is not the 


discharge limit. Discharge limits are determined on a case-by

case basis. The Bureau of Air Management has issued a permit to 
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TABLE 15-8

COST SUMMARY

SA-4: AIR SPARGING (GROUND-WATER COLLECTION AND TREATMENT) 

FEASIBILITY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 

DECEMBER 1992 

COST 

CAPITAL EQUIPMENT 

Zone 1 Security Fence $30,000 

Air Sparging System 

Synthetic Cap 15,000 

Control Buildings 15,000 

Vacuum Pumps 20,000 

Carbon Fitters 16,000 

Extraction Piping system 18,000 

Injection Blowers 50,000 

Injection Wells 129,000 

Injection Piping System 20,000 

Site Restoration 24,000 

SUBTOTAL CAPITAL COST $337,000 

CONTINGENCY(25%) 84,000 

TOTAL CAPITAL COST 

ANNUAL O&M COSTS 

Operation of Air Sparging System(10 yrs.) 

Power $13,000/yr 

Maintenance 3,000/yr 

Sampling and Analysis (vapor) 1,200/yr 

Carbon 

Ground-water Treatment System (30 yrs) $23,500/yr 

Weekly security checks (30 yrs) 1.500/yr 

MW Sampling and Analysis (30 yrs) 75,000/yr 

PRESENT WORTH O&M - ASSUME 30 YEAR PERIOD 

AND A 4% DISCOUNT RATE 

FIVE YEAR REVIEWS 

Data Analysis and Report Preparation $15,000 

Public Meetings 6,000 

TOTAL FIVE YEAR REVIEW COSTS/5 YRS $21,000 

PRESENT WORTH OF REVIEW COSTS - ASSUME 6 REVIEWS 

OVER 30 YEARS AND A 4% DISCOUNT RATE 

REPLACEMENT COSTS 

Fence 

Air Sparging Components 

Ground-water System Components 

PRESENT WORTH OF ALTERNATIVE 
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PRESENT WORTH 


COST 


$421,000 

$105,000 

24,400 

13,600 

2,000 

$145,000 

406,400 

26,000 

1,297,000 

$1,874,400 

$67,000 

$19,000 

15,000 

23,500 

$2,419,900 
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operate the system at a design discharge rate of 0.2 Ib/hr. Air 


dispersion modeling shows no significant impact for the stripper 


discharge. 


Location-specific ARARs for this alternative would involve the 


Connecticut Hazardous Waste Facility Site Rules. With air 


sparging, site soils would be remediated to remove the VOCs. 


Compliance with the ARARs would be achieved by designing, 


constructing and operating the system in a manner consistent with 


the regulations. 


Action-specific ARARs include RCRA facility regulations, OSHA 


safety regulations and DEP hazardous waste regulations. RCRA, 


OSHA and DEP Hazardous Waste ARARs would be attained because the 


criteria specified in the regulations would be used as standards 


during remedial design and construction. 


SDWA and Connecticut Standards for Public Drinking Water would 


not be attained in the deep bedrock aquifer. A technical 


impracticality waiver may be justifiable. 


15.5.7 Overall Protection of Human Health and the Environment 


Air sparging combined and vacuum extraction of the Zone 1 area 


combined with deep bedrock ground-water extraction and treatment 


would significantly decrease the risk to human health and the 


environment. These are permanent contamination reduction, 


removal and treatment processes. Removal of VOCs would result in 


the cessation of migration of contaminants into the bedrock 


aquifer. 


Successful removal of the VOCs from the saturated till stratum 
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would reduce significantly the rate of VOC migration from the 


till to the bedrock aquifer. Ground-water collection and 


treatment will remove contaminants and control the flow of ground 


water on the site. Contaminants may continue to exist in the 


bedrock fractures necessitating long term ground-water treatment. 


15.5.8 State Acceptance 


The State is in favor of the ground-water extraction system. It 


also likely would support the air sparing alternative because it 


involves treatment of all soil on the site. 


15.5.9 Community Acceptance 


To be addressed following the public comment period. 


15.6 Sensitivity Analysis 


To evaluate the sensitivity of the cost estimates to variations 


in assumptions, modifications to the Site alternatives were made 


to reflect different options or combination of options. In 


Section 15.1 it was determined that air stripping would be the 


recommended ground-water treatment technology. This was done 


because there is an existing, operating air stripping treatment 


system effectively treating the ground water from the ground


water extraction system. The air stripping technology, however, 


does not destroy VOCs. It transfers them from the ground water 


to the air for ultimate destruction by the natural environment. 


UV/Oxidation, on the other hand, destroys VOCs in the treatment 


process and would comply with SARA's preference for a technology 


that reduces the volume of contaminants. Tables 15-10. 11 and 12 


demonstrate the effect on the costs of Alternatives SA-2, 3 and 


15-40 
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TABLE 15-9 

EVALUATION CRITERIA SUMMARY 


SITE ALTERNATIVE SA-4: AIR SPARGING 

(GROUND-WATER COLLECTION AND TREATMENT) 


FEASIBILITY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 


WOODSTOCK, CONNECTICUT 

DECEMBER 1992 


CRITERIA ASSESSMENT 

1. Short-Term Effectiveness 

• Time until implementation is Achievement time is estimated at 
achieved approximately 6 to 8 months. The 

ground-water treatment system is 
operational. Construction of the air 
sparging system involves primarily the 
installation of wells and piping. 

Protection of community Dust control measures would be 
during remedial actions implemented to minimize the generation 

of airborne contaminants during trench 
excavation. Because trench excavation 
would be shallow there would be little 
contact with the contaminated soil. 

Protection of workers during Trench excavation would result in little 
remedial actions excavation of contaminated soil due to 

the shallow depth of the trenches. 
Workers, however would require 40-hour 
health and safety training and 
appropriate personal protection 
equipment. 

Environmental impacts Minimal air quality impact would be 
expected during construction from 
airborne dust particles or volatilized 
organics. 

2. Long-Term Effectiveness 
and Permanence 

• Magnitude of residual risks Successful operation of the air sparging 
system would result in the removal of 
VOCs from the soil in the Zone 1 area to 
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TABLE 15-9 

(CONTINUED) 


EVALUATION CRITERIA SUMMARY 

SITE ALTERNATIVE SA-4: AIR SPARGING 


(GROUND-WATER COLLECTION AND TREATMENT) 

FEASIBILITY STUDY REPORT 


LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 


DECEMBER 1992 


CRITERIA ASSESSMENT f 

• Magnitude of residual risks 
(Cont'd) 

an average concentration of 
approximately 5 ug/kg. Complete removal 
of the deep bedrock aquifer would be 
unlikely, leaving a risk of exposure to 
contaminated ground water. 

• Adequacy of controls Air sparging combined with vacuum 
extraction are reliable technologies for | 
removing VOCs. The air injection | 
technology has not been demonstrated at 
the Site so pilot-scale testing would be 
required. Fugitive vapors may escape 
around the edges of the system. Air 
monitoring would be required. The 
ground-water extraction system has been 
shown to be effective in controlling the 
flow of ground water. Complete 
renovation of the deep bedrock aquifer 
would be difficult due to the fractured 
nature of the bedrock. Ground-water 
monitoring of on and off-site wells 
would be required as well as the 
adherence to institutional controls. 

• Reliability of controls Based on removal rates achieved during 
the bench-scale testing for the vacuum 
extraction system and limitations 
imposed by the nature of the soil on the 
Site a duration of 3 to 10 years would 
be anticipated. 
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TABLE 15-9 

(CONTINUED) 


EVALUATION CRITERIA SUMMARY 

SITE ALTERNATIVE SA-4: AIR SPARGING 


(GROUND-WATER COLLECTION AND TREATMENT) 

FEASIBILITY STUDY REPORT 


LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 


DECEMBER 1992 


CRITERIA ASSESSMENT 

• Reliability of controls The systems would operate generally 
(Cont'd) unattended with daily inspection for 

adjustments and maintenance. Components 
would require periodic replacement 1 
having typical service lives of 5 to 15 1 
years. Continued monitoring of the 
effluents (air and water) from the 
treatment systems as well as well as 
long-term soil gas and ground-water 
monitoring would be required. Adherence 
to institutional controls would be 
necessary for successful remediation. 

3. Reduction of Toxicitv. Air sparging would remove the VOCs from 
Mobility or Volume the soil and discharge them either to 

the atmosphere or to vapor-phase carbon. 
The existing air stripper currently 
discharges VOCs removed from the ground 
water to the atmosphere. No reduction 
in total toxicity or volume would be 
realized. Dispersion to the atmosphere 
would reduce the concentration in the 
air to levels that would not impact 
human health or the environment. The 
mobility and volume of the contaminants 
in the soil and the ground water would 
be reduced significantly. 
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TABLE 15-9 

(CONTINUED) 


EVALUATION CRITERIA SUMMARY 

SITE ALTERNATIVE SA-4: AIR SPARGING 


(GROUND-WATER COLLECTION AND TREATMENT) 

FEASIBILITY STUDY REPORT 


LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 


DECEMBER 1992 


CRITERIA 	 ASSESSMENT 


4. Implementability 


• Technical feasibility 	 The ground-water extraction system has 

been constructed and is operating 

successfully. The air sparging concept 

is well known but not in common use. 

The potential limitation to the 

technology is the density of the soil 

which likely will limit the rate and 

area of air diffusion. The components 

of the system would be readily available 

and would be installed with standard 

construction techniques. 
Ŵ 


Administrative feasibility 	 All ground-water extraction and 

monitoring wells have been installed. 

Nancy Blakely is the owner of all the 

land within the study area. 

Coordination with DEP would be required 

to determine the need for a permit to 

discharge the off-gas from the vapor 

extraction system. Institutional 

controls would have to be coordinated 

with town, state and EPA officials. 


Availability of services and 	 The materials required would be 

materials 	 available through a number of vendors 


and the construction techniques are 

standard. No exceptional capabilities 

would be required. 
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TABLE 15-9 

(CONTINUED) 


EVALUATION CRITERIA SUMMARY 

SITE ALTERNATIVE SA-4: AIR SPARGING 


FEASIBILITY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 


WOODSTOCK, CONNECTICUT 

DECEMBER 1992 


CRITERIA 	 ASSESSMENT 


5. Cost 	 See Table 15-9; present worth of 

Alternative SA-4 = $2,419,900 


6. Compliance with ARARs 	 SDWA and Connecticut Standards for 

Public Drinking Water would not be 

attained in the deep bedrock aquifer. A 

technical impracticality waiver may be 

justifiable. 


7. Overall Protection of Human 	 Successful removal of the VOCs from the 

Health and the Environment 	 saturated till stratum would reduce 


significantly the rate of VOC migration 

from the till to the bedrock aquifer. 

Ground-water collection and treatment 

will remove contaminants and control the 
[ 	 flow of ground water on the Site. 
Contaminants may continue to exist in 
the bedrock fractures necessitating long 
term ground-water treatment. 

8. State Acceptance 	 The State is in favor of the ground

water extraction existence. It also 

likely would support the air sparing 

alternative because it involves 

treatment of all soil on the Site. 


9. Community Acceptance 	 To be addressed following the public 

comment period. | 
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COST SUMMARY REV. 1.0 120192 
SA-2A: CONTAINMENT & UV/OXIDATION 

FEASIBIUTY STUDY REPORT 
UNEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 
DECEMBER 1992 

CAPITAL EQUIPMENT 

Zone 1 Security Fence 

RCRA CAP 
Excavation 
Transportation and Disposal 
of Contaminated Soil 
Refill 
Topsoil Layer 
Filter Fabric 
Drainage Layer 
Synthetic Liner 
Clay Layer 
Seed, Fertilize, and Mulch 
SUBTOTAL 
Ground-water Treatment System 

SUBTOTAL CAPITAL COST 
CONTINGENCY(25%) 
TOTAL CAPITAL COST 

ANNUAL O&M COSTS 

Ground-water Treatment (See Table 14-5) 
Weekly Security Checks 
Sampling and Analysis 

TOTAL ANNUAL O&M 

PRESENT WORTH O&M - ASSUME 30 YEAR PERIOD 
AND 4% DISCOUNT RATE 

FIVE YEAR REVIEWS 

Data Analysis and Report Preparation 
Public Meetings 

TOTAL FIVE YEAR REVIEW COSTS/5 YRS 

COST 

$30,000 

40.000 
180,000 

4,500 
9,000 

15,000 
10,000 
15,000 
36,000 

1,500 

$313,000 
$153,500 

$496,500 
124,000 

$50,000/yr 
1,500/yr 

75,000/yr 

$126,500/yr 

$15,000 
6,000 

$21,000 

PRESENT WORTH 

COST 


$620,500 

$864,600 
26,000 

1,297,000 

$2,187,600 

PRESENT WORTH OF REVIEW COSTS - ASSUME 6 REVIEWS $67,000 
OVER 30 YEARS AND A 4% DISCOUNT RATE 

REPLACEMENT COST OF FENCE 19,000 

REPLACEMENT COST OF TREATMENT SYSTEM COMPONENTS 24,000 

PRESENT WORTH OF ALTERNATIVE $2,918,100 

86088\MJD1023A.WQ1 

'ec\i. ted paper 



Fuss&O'Neilllnc. 

TABLE 15-11 DRAFT 

COST SUMMARY REV. 1.0 120192 

SA-3A: VACUUM EXTRACTION & UV/OXIDATION 

FEASIBILITY STUDY REPORT 

UNEMASTER SWrrCH CORPORATION 

WOODSTOCK, CONNECTICUT 

DECEMBER 1992 

CAPITAL EQUIPMENT 

Zone 1 Security Fence 

Vacuum Extraction System 

Synthetic Cap 

Control Buildings 

Vacuum Pumps 

Carbon Filters 

Piping System 

Extraction Wells 

Dewatering Pumps 

Piping System 

Site Restoration 

SUBTOTAL 

Ground-water Treatment System 

SUBTOTAL CAPITAL COST 


CONTINGENCY(25%) 


TOTAL CAPITAL COST 


ANNUAL O&M COSTS 


Operation of Vacuum extraction system(10 yrs.) 


Power 


Maintenance 


Sampling and Analysis (vapor) 


Carbon 


Ground-water Treatment (See Table 14-5) 

Weekly Security Checks 

MW Sampling and Analysis 

PRESENT WORTH O&M - ASSUME 30 YEAR PERIOD 

AND A 4% DISCOUNT RATE 

FIVE YEAR REVIEWS 

Data Analysis and Report Preparation 

Public Meetings 

TOTAL FIVE YEAR REVIEW COSTS/5 YRS 

PRESENT WORTH OF REVIEW COSTS - ASSUME 6 REVIEWS 

OVER 30 YEARS AND A 4% DISCOUNT RATE 

REPLACEMENT COSTS 

Fence 

Vacuum System Components 

Ground-water System Components 

PRESENT WORTH OF ALTERNATIVE 

86088\MJD1023A.WQ1 
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COST 

$30,000 

15,000 

15,000 

30,000 

16,000 

20,000 

140,000 

55,000 
12,000 
24,000 

(327,000 
$153,500 

$510,500 

128,000 

$8,000/yr 

3,000/yr 

1,200/yr 

50,000/yr 

1,500/yr 

75,000/yr 

$15,000 

6,000 

$21,000 

PRESENT WORTH 

COST 

$638,500 

$65,000 

24,400 

13,600 

2,000 

$105,000 

864,600 

26,000 

1,297,000 

$2,292,600 

$67,000 

$19,000 

20,000 

24,000 

$3,061,100 
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TABLE 15-12 
COST SUMMARY 

SA-4A: AIR SPARGING & UV/OXIDATION 

FEASIBILITY STUDY REPORT 

UNEMASTER SWITCH CORPORATION 
WOODSTOCK, CONNECTICUT 

DECEMBER 1992 

COST 

CAPITAL EQUIPMENT 

Zone 1 Security Fence $30,000 

Air Sparging System 

Synthetic Cap 15,000 

Control Buildings 15,000 

Vacuum Pumps 20,000 

Carbon Filters 16,000 
Extraction Piping system 18,000 

Injection Blowers 50,000 
Injection Wells 129.000 
Injection Piping System 20,000 
Site Restoration 24,000 
SUBTOTAL $307,000 
Ground-water Treatment System $153,500 

SUBTOTAL CAPITAL COST $490,500 
CONTINGENCY(25%) 123,000 
TOTAL CAPITAL COST 

ANNUAL O&M COSTS 

Operation of Air Sparging System(10 yrs.) 

Power $13,000/yr 

Maintenance 3,000/yr 

Sampling and Analysis (vapor) 1,200/yr 

Carbon 

Ground-water Treatment System (30 yrs, Table 14-5) $50,000/yr 

Weekly security checks (30 yrs) 1,500/yr 

MW Sampling and Analysis (30 yrs) 75,000/yr 

PRESENT WORTH O&M - ASSUME 30 YEAR PERIOD 

AND A 4% DISCOUNT RATE 

FIVE YEAR REVIEWS 

Data Analysis and Report Preparation $15,000 

Public Meetings 6,000 

TOTAL FIVE YEAR REVIEW COSTS/5 YRS $21,000 

PRESENT WORTH OF REVIEW COSTS - ASSUME 6 REVIEWS 

OVER 30 YEARS AND A 4% DISCOUNT RATE 

REPLACEMENT COSTS 
Fence 
Air Sparging Components 
Ground-water System Components 

PRESENT WORTH OF ALTERNATIVE 
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PRESENT WORTH 

COST 

$613,500 

$105,000 

24,400 

13,600 
2,000 

$145,000 

664,600 

26,000 

1,297,000 

$2,332,600 

$67,000 

$19,000 
15,000 
24,000 

$3,071,100 
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4 of replacing the air stripper with a UV/Oxidation system. As 


can be seen from the tables, there is a significant increase in 


the present worth cost of the alternatives, primarily due to the 


higher cost of operating this type of system. 


In addition to assessing the effect of replacing the air 


stripping technology with the UV/Oxidation technology, other 


items were evaluated for their effect on the cost of the 


alternatives. Table 15-13 includes the base total present worth 


cost and a comparison with modifications to the alternatives. In 


addition to replacing air stripping with UV/Oxidation, the table 


shows the effect of adding vapor-phase carbon treatment to the 


existing air stripper. It also shows the effect of operating the 


source control remedial systems for 30 years rather than the 10 


years anticipated. (Costs for the source control remediation for 


SA-3 and SA-4 assumed three years of operation spread over ten 


years to simulate the likely intermittent operation of the 


systems). 


The table indicates that even with a need for the treatment of 


the air discharge from the stripper, the total present worth cost 


would be less than for implementation of the UV/Oxidation option. 


Additional sensitivity would be present in the use and cost of 


carbon and the cost of disposal of the spent carbon for the air 


stripping alternative. For UV/Oxidation the sensitive items are 


power and chemical (hydrogen peroxide) costs. 


15.7 Comparative Analysis of Alternatives 


A comparative analysis was performed to evaluate the relative 


performance of each alternative in relation to each of the nine 


evaluation criteria. The purpose of the comparative analysis is 
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Air Stripping 

ground-water 

treatment 


Add vapor 

phase carbon 

for off-gas 

treatment 


Replace air 

stripping 

with 

UV/Oxidation 
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source 
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time to 3 0 
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TABLE 15-13 

SENSITIVITY ANALYSIS 


FEASIBILITY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 


WOODSTOCK, CONNECTICUT 

DECEMBER 1992 


SA-1 

NO-ACTION 


$1,873,400 


No change 

from 

original 


No change 

from 

original 


No change 

from 

original 


SA-2 

CONTAINMENT 


$2,267,900 


$2,493,200 


$2,918,100 


No Change 

from 

original 


SA-3 

VACUUM 


EXTRACTION 


$2,409,900 


$2,635,400 


$3,061,100 


$3,041,500 


SA-4 

AIR 


SPARGING 


$2,419,900 


$2,645,400 


$3,071,100 


$3,280,000 
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to identify the advantages and disadvantages of each alternative 


relative to each other so key trade-offs can be identified. This 


comparative analysis serves as a summary of the detailed 


evaluation of the alternatives. 


15.7.1 Short-Term Effectiveness 


Each alternative would be egually effective at protecting the 


community during remedial actions. None of the alternatives 


involve especially dangerous activities. All alternatives could 


be implemented in approximately the same length of time. 


Alternatives SA-3 and SA-4 would require additional pilot testing 


to develop criteria upon which the well networks would be 


designed. 


15.7.2 Loncf-Term Effectiveness and Permanence 


For the deep bedrock aquifer, all alternatives provide the same 


degree of effectiveness. This is because the existing ground


water extraction system and Interim Removal Treatment System will 


continue to operate. 


Both treatment alternatives SA-3 and SA-4 provide long-term 


effectiveness. This is because the VOCs would be removed from 


the till unit. Alternative SA-2, Containment, would slow the 


migration of contaminants but would not stop it. Over the long 


term, remediation would be accomplished through ground-water 


treatment only. The same would be true of Alternative SA-1, 


though migration may occur at a faster rate. 
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15.7.3 Reduction of Toxicitv. Mobility and Volume 


All of the alternatives, except Alternative SA-1, the No Action 


alternative, accomplish a degree of reduction of toxicity, 


mobility, and volume of contaminants in the soil and/or ground 


water. None of the alternatives, however, destroy the toxicity 


or volume of the mass of contaminants. 


Alternative SA-2 relies on the cap to decrease mobility and 


natural degradation to achieve a reduction in toxicity and volume 


of contaminants in the till unit. Both Alternatives SA-3 and 


SA-4 reduce the toxicity and volume of contaminants in the till 


unit by transferring the VOCs to the atmosphere or to carbon 


filters. Ultimately, the VOCs would be destroyed during 


regeneration of the carbon. 


The existing ground-water extraction system has been shown to be 


effective in affecting the ground-water elevation in a 

significant portion of the study area. This results in a 

reduction in contaminant mobility both on and off site. 

15.7.4 Implementabilitv 


None of the alternatives would be difficult to implement. The 


ground-water extraction system has been installed and is 


operational. Additional pilot studies would have to be conducted 


to determine the radius of influence for both vapor extraction 


wells and air injection wells. These studies do not require 


sophisticated equipment and can be completed in a short amount of 


time. 


All alternatives would use common materials that are readily 
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available. In addition, there are numerous contractors in the 


immediate vicinity that could construct any of the potential 


systems. For any alternative, construction and operation could 


be realized in approximately one year. 


15.7.5 Costs 


The costs of the four Site alternatives and the sensitivity of 


these costs to various assumptions has been discussed previously 


in this section. The present worth cost of the Site 


alternatives, including the existing ground-water treatment 


system are: 


Alternative SA-1 No Action $1,873,400 


Alternative SA-2 Containment $2,267,900 


Alternative SA-3 Vacuum Extraction $2,4 09,900 


Alternative SA-4 Air Sparging $2,419,900 


15.7.6 Compliance with ARARS 


Alternatives SA-3 and SA-4 would comply with location and action-


specific ARARs. The time required to comply with chemical-


specific ARARs is unknown for the bedrock aquifer and would need 


to be assessed with time. Chemical-specific ARARs likely will 


not be attained for some of the deep bedrock fractures. Over 


time, there may be periodic exceedances of MCLs in the off-site 


ground water. A technical infeasibility waiver for the 

contaminated deep bedrock fracture ground water may be 

justifiable. 
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Neither Alternative SA-1 or SA-2 would meet chemical-specific 


ARARs because the migration of contaminants from the till unit 


would continue. In addition, the ground-water quality in the 


till unit would not achieve chemical-specific ARARs. 


15.7.7 Overall Protection of Human Health and Environment 


Successful implementation of either Alternative SA-3 or SA-4 


would provide the most protection. The lateral rate of migration 


in the till is very low as discussed in Section 9.0. At the top 


of the site there is a strong downward ground-water gradient so 


capping alone would not effectively limit the continued migration 


of contaminants. The ground-water extraction system has been 


shown to be effective in decreasing ground-water levels on a 


significant portion of the site. Modifications would be required 


to expand the area of influence. The combination of technologies 


would mitigate the volume and concentration of contaminants 


leaving the site. The No Action alternative would be the least 


protective and allow continued migration of contaminants into the 


bedrock aquifer. The risks identified in the baseline risk 


assessment would continue to exist. 


15.7.8 State Acceptance 


No State review of the remedial alternatives has been conducted. 


The State has mandated, approved, and accepted the Interim 


Removal Treatment System. Comments and requirements generated by 


the State during the review period will be incorporated into 


later drafts of the FS. 
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15.7.9 Community Acceptance 


As stated in Sections 13.0 and 14.0, formal comments have not 


been received from the local community. Such comments will be 


received following public meetings, and those comments will be 


incorporated into the responsiveness summary of the ROD. 


15.7.10 Comparative Analvsis Summary 


Table 15-14 presents a summary of the comparative analysis of the 


site alternatives. Review of the alternatives indicates 


implementation of a combination alternative such as SA-3 or SA-4 


would be necessary to achieve the remedial objectives. The 


advantages to SA-3: Vacuum Extraction and Air Stripping include 


the presence and the continuous operation on the site of the Air 


Stripping system. Also, the vacuum extraction configuration 


includes dewatering of the saturated till as completely as 


possible. This action has the potential of removing a large mass 


of the TCE because the TCE is believed to be contained in the 


ground water rather than adsorbed onto the till. This 


alternative also is a removal alternative only; no injection is 


required. Success will depend on the ability to move air through 


the soil in one direction only. Finally, the estimated cost of 


this alternative is less than for the air sparging alternative. 


The advantages of the Air Sparging alternative include the 


positive remedial action of injecting air into the saturated zone 


to actively volatilize the VOCs. Rather than relying on air 


drawn from the surface passively, this alternative creates a 


below ground air stripping system by pumping air into the zone of 


highest contamination. Because it employs a vapor extraction 


system also, it may be more effective in treating the entire 
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SCREENING 
CRITERIA 

1. Short-term 

Effectiveness 


2.	 Long-term 

Effectiveness 


3. Reduction of 

Toxicity, 

Mobility or 

Volume 


4.	 Implementability 


( 

TABLE 15-14 

COMPARISON OF REMEDIAL ALTERNATIVES 


REMEDIAL INVESTIGATION REPORT 

LINEMASTER SWITCH CORPORATION 


WOODSTOCK, CONNECTICUT 


SA-1 

NO ACTION 


Minimal 

construction 

time. No change 

to environmental 

impacts 


Existing soil 

risks remain 


No reduction 


No constraints 


DECEMBER 1992 


SA-2 

CONTAINMENT 


Short-term 

construction. 

Minimal impacts 

to community. 

workers or 

environment 


Existing soil 

risks remain but 

are decreased 

slightly 


Slight reduction 

in mobility in 

soil 


No constraints 


SA-3 

VACUUM EXTRACTION 


Short-term 

construction. 

Minimal impacts to 

community, workers 

or environment 


Soil risks removed 

by removal of VOCs 

from soil 


Reduction of 

mobility due to 

ground-water 

extraction system. 

Decrease in 

mobility and 

volume in till 

unit 


Minimal 

difficulties. 

Pilot tests would 

be required to 

determine radius 

of influence and 

pressure 

requirements 


( 
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SA-4 

AIR SPARGING 


Short-term 

construction. 

Minimal impacts 

to community, 

workers or 

environment 


Soil risks 

removed by 

removal of VOCs 

from soil 


Reduction of 

mobility due to 

ground-water 

extraction 

system. Decrease 

in mobility and 

volume in till 

unit 


Minimal difficul

ties. Pilot test 

would be required 

to determine 

injection flow 

rate pressure and 

radius of 

influence. 
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SCREENING 

CRITERIA 


5. Cost 

(Net Present Worth) 


6. 	 Compliance with 

ARARS 


7. 	 Overall 

Protection 


( 

TABLE 15-14 

(CONTINUED) 


COMPARISON OF REMEDIAL ALTERNATIVES 

REMEDIAL INVESTIGATION REPORT 

LINEMASTER SWITCH CORPORATION 


WOODSTOCK, CONNECTICUT 


SA-1 

NO ACTION 


$1,873,400 


Would not comply 

with chemical-

specific ARARs 

for soil or 

ground water 


Would provide no 

additional 

protection to 

human health and 

the environment 


DECEMBER 1992 


SA-2 

CONTAINMENT 


$2,267,900 


Would not comply 

with chemical-

specific ARARs 

for soil or 

ground water. 

Compliance with 

location-specific 

ARARs 


Would provide 

protection from 

continued ground

water contamin

ation and 

migration of 

contaminants off 

the site 


SA-3 

VACUUM EXTRACTION 


$2,409,900 


May	 not comply 

with chemical-

specific ARARs for 

bedrock aguifer. 

Waiver may be 

justified. 

Compliance with 

chemical-specific 

ARARs for soil and 

with location-

specific ARARs 


Would provide 

protection from 

continued ground

water contamin

ation and 

migration of 

contaminants off 

the site 
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SA-4 1 
AIR SPARGING 

$2,419,900 1 

May	 not comply 

with chemical-

specific ARARs 

for bedrock 

acpjifer. Waiver 

may be justified. 

Compliance with 

chemical-specific 

ARARs for soil 

and with 1 

location-specific | 

ARARs 


Would provide 

protection from i 

continued ground- 1 

water contamin- 1 

ation and i 

migration of 1 

contaminants off 

the site | 
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Zone 1 area because more air may be passed through the area. 


The soil in the Zone 1 is not highly permeable and exhibits very 


low hydraulic conductivity. This was demonstrated by the high 


initial pressure displayed during the bench-scale pilot test. The 


success of the Vacuum Extraction alternative will depend, greatly 


on the ability to depress the ground-water table. 


The success of the Air Sparging alternative will depend on the 


ability to diffuse air throughout the saturated till unit. There 


may be a better chance of success in removing the water than 


getting the air to flow radially, equally forty feet below grade. 


In addition, the number of applications of air sparging is much 


less than dewatering and vacuum extraction and there is much less 


background design information. Subsurface air injection requires 


additional study including researching of phenomena such as 


dissolution and partitioning, as well as the development and 


validation of mathematical models. Remediation of the soil with 


either approach will be difficult. Therefore, use of a more 


proven technology may be more appropriate. 
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AALs Ambient Air Levels 


ABNs Acid\Base\Neutral Extractables 


ACLs Attainable Contaminant Levels 


APEG Alkaline Polyethylene Glycol 


ARARs Applicable or Relevant and Appropriate Requirements 


AWQC Ambient Water Quality Criteria 


BACT Best Available Control Technology 


CAA Clean Air Act 


CERCLA Comprehensive Environmental Response, Compensation, and 

Liability Act 


CN Curve Number 


COD Chemical Oxygen Demand 


CWA Clean Water Act 


DCA Dichloroethane 


DCE Dichlorethene 


DEP Department of Environmental Protection (Connecticut) 


DNAPL Dense Non-Aqueous Phase Liquid 


DO Dissolved Oxygen 


DRE Destruction and Removal Efficiency 


DW Dewatering Well 


EPA (U.S.) Environmental Protection Agency 


FS Feasibility Study 


GAC Granular Activated Carbon 
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GW Ground-Water (Supply) Well 


HASP Health and Safety Plan 


HI Hazard Index 


HSL Hazardous Substance List 


IRTS Interim Removal Treatment System 


ISCR Initial Site Characterization Report 


ISV In-situ Vitrification 


MCLs Maximum Contaminant Levels 


MCLGs Maximum Contaminant Level Goals 


MM Management of Migration 


MSL Mean Sea Level 


MW Monitoring Well 


NAAQS National Ambient Air Quality Standards 


NCP National Contingency Plan 


NPDES National Pollutant Discharge Elimination System 


NPL National Priorities List 


NUS NUS Corporation 


O&M Operation and Maintenance 


OSHA Occupational Safety and Health Administration 


OW Observation Well 


PAHs Polynuclear Aromatic Hydrocarbons 


PCBs Polychlorinated Biphenyls 


PCE Perchloroethene (Tetrachloroethene) 
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POTW Publicly Owned Treatment Works 


PVC Polyvinyl Chloride (pipe) 


QA/QC Quality Assurance/Quality Control 


RCRA Resource Conservation and Recovery Act 


RED Risk Reference Dose 


RI Remedial Investigation 


ROD Record of Decision 


SARA Superfund Amendments and Reauthorization Act 


SC Source Control 


SDWA Safe Drinking Water Act 


SVE Soil Vapor Extraction 


SVOCs Semivolatile Organic Compounds 


SWDA Solid Waste Disposal Act 


TBC To Be Considered 


TCE Trichloroethene 


TDS Total Dissolved Solids 


TLV Threshold Limit Value 


TOC Total Organic Compounds 


TSCA Toxic Substances Control Act 


TSS Total Suspended Solids 


USGS U.S. Geological Survey 


UV Ultraviolet 


VOCs Volatile Organic Compounds 
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MILLER BSIGINEERNG. INC. 

i/WMnaawtroL/uuNLHeie/ 

100 S H a n a O ROAO • p a B O X 4776 • MANCHSTER New HAMPg i n c 03106 • T^B>HaNE eD3ie6B«316 • MX003)666.8641 

December 24 , 1991 

Mr. Jajaes Olsen 

PUSS & O'NEILL, INC. 

116 Hartford Road 

Manchester, CT 06040 


Re: Soil Testing for 

Line Master Switch Corporation 

Woodstock, CT Project No. 10485.01 


Dear Mr. Olsen; 


The purpose of this letter la to present to you the results of 


tests performed on soil samples delivered to our laboratory on 


December 12, 1991. Copies of the chain of custody records that 


arrived with each sample are attached to this letter. 


Three (3) quasl-undlsturbed samples, labeled L-91965 A through C, 


were delivered in 2.5-lnch Inside diameter plastic tubes. Each 


tube end was sealed with duct tape. 


After extrusion from the plastic tubes, density and moisture 


content determinations, grain size analyses and hydrometer 


analyses were performed on each sample. These tests were per


formed in conformance with applicable ASTM standards. 


Density determinations were made after extrusion of each 'sample 


from their respective tubes. In this manner, accurate measure


ments of each sample could be taken to calculate the wet density. 


Two or three specimens were obtained from each tube for moisture 


content determinations. The average moisture content was used to 


calculate the dry density. Results of density testing are as 


follows: 


CORPORATt OFFIC& 100SHEFRBX)ROAO • PJ3.80X4776 • MANO^STERNH03106 • TB.IE031668-8016 • FAX(6031668-8641 

130 EAST MAIN ST. * P i I 80X11 • NORTHBOROUGH. MASSACHUSETTS 01S38 * TB.QOBI 333-2607 • FAX SOS) 383-8490 

21 MARKARLYN STREET • PJU BOK 1067 • AUBURN. MAINE 04210 . TB. (207178B'4249 * PAX (2071777-1822 

http:10485.01


Sample
No.

 Laboratory
 No.

Moisture
 Content

 (%)

 Wet
 Density

 . (pcf)

 Dry 
 Density
 (pcf) 

 #, î 

- ^ • '  ' • '  : . " " ".-: •• 

373911205-117 91965-A 12.8 141.7 125.6 DW=-3t̂ l8'-20'; 
373911204-97 91965-B 11.1 135.2 121.7 0W-2t (27'-29'; 
373911205-111 91965-C 10.2 141.6 128.5 OW-lt (28'-30': 

Results of the grain size distribution analyses are attached to 

this letter. These results are presented graphically and 

tabularly. 


We trust that the contents of this letter are consistent with your 

present needs and expectations. Should you have any questions or 

if we can be of further assistance to you on this project, please 

do not hesitate to contact us. 


Very truly yours, 


MILLER ENGINEERING, INC. 


Prank K. Miller, Jr., P.E. 

Senior Geotechnical Engineer 


PKM:paz 
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WELL ID 


SV-1 


SV-2 


SV-3 


SV-4 


SV-5 


SV-6 


SV-7 


SV-8 


SV-« 


SV-10 


SV-11 


SV-12 


SV-13 


SV-14 


SV-15 


sv-ie 
SV-17 


sv-ie 
SV-19 


SV-20 


SV-21 


SV-22 


SV-23 


SV-24 


SV-25 


SV-26 


SV-27 


SV-28 


X 


(tt) 

-127 

-127 


-85 


-75 


-50 


-45 


-45 


-20 


-15 


-15 


-15 


15 


15 


15 


15 


15 


45 


45 


45 


45 


75 


75 


75 


75 


102 


102 


102 


102 


Y 

(tt) 

12S 


100 


115 


83 


115 


85 


50 


115 


85 


55 


20 


102 


85 


40 


10 


-20 


87 


40 


10 


-20 


68 


38 


10 


-20 


68 


39 


10 


-20 


TABLE 1 


TCE ANALYSIS OF PROPOSED 


SOIL VAPOR EXTRACTION WELLS 


FEASIBILITY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 

AUGUST 1902 

GAS MEDIA EQUIL CLEANUP 

CONC. VELOCITY FRONT TIME 

VELOCITY 

(ng/ml) (tVday) (tt/day) (day.) 

100 30.3 0.056 267.9 

100 30.3 0.056 267.9 

100 30.3 0.096 267.9 

250 30.3 0.085 175.9 

500 30.3 0.117 128.0 

900 30.3 0.153 97.8 

1400 30.3 0.188 79.9 

1200 30.3 0.175 83.7 

1900 30.3 0.218 09.5 

3000 30.3 0.268 56.4 

1750 30.3 0.208 72.2 

2190 30.3 0.228 65.7 

3000 30.3 0.268 56.4 

3750 30.3 0.294 51.0 

1000 30.3 0.161 93.2 

1850 30.3 0.202 74.1 

2350 30.3 0.238 83.1 

2300 30.3 0.236 83.7 

1600 30.3 0.200 75.2 

1650 30.3 0.202 74.1 

1400 30.3 0.188 79.9 

1250 30.3 0.178 84.2 

1250 30.3 0.178 84.2 

1200 30.3 0.175 85.7 

600 30.3 0.127 117.8 

600 30.3 0.127 117.8 

850 30.3 0.149 100.4 

850 30.3 0.149 100.4 

FLOWRATE 

(CFM) 

10 


10 


10 


10 


10 


10 


10 


10 


10 


10 


10 


10 


10 


10 


10 


10 


10 


10 


10 


10 


10 


10 


10 


10 


10 


10 


10 


10 


TCE 


REMOVED 


(Ml) 


(Ibi.) 


24.1 

24.1 

24.1 

39.5 

57.5 

79.1 

100.8 

92.5 

118.7 

152.2 

113.5 

128.9 

152.2 

171.8 

83.8 

100.9 

133.2 

131.7 

108.1 

109.9 

100.8 

94.6 

94.6 

92.5 

63.5 

63.5 

76.7 

76.7 

\ . 


TOTAL TCE : REMOVED 2616.0 
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TABLE 2 

TCE ANALYSIS OF PROPOSED 

SOIL VAPOR EXTRACTION WELLS 

FEASIBILITY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 

AUGUST 1992 

WELL ID TCE TCE TCE TCE TCE TCE TCE TCE TCE TCE TCE 

REMOVED REMOVED REMOVED REMOVED REMOVED REMOVED REMOVED REMOVED REMOVED REMOVED REMOVED 

30 60 90 120 150 180 210 240 270 300 900 

days day . d a y . day . day . day . day. day* day . day . 

SV-1 2.7 5.4 8.1 10.8 13.5 18.2 18.9 21.8 24.3 26.6 30.8 

SV-2 2.7 S.4 8.1 10.8 13.5 16.2 18.9 21.8 24.3 26.6 39.6 

SV-3 2.7 5.4 8.1 10.8 13.5 16.2 18.9 21.8 24.3 26.6 30.6 

SV-4 8.7 13.5 20.2 27.0 33.7 40.4 45.8 49.8 52.8 55.2 68.1 

SV-5 13.5 27.0 40.5 53.9 65.8 73.7 79.1 83.0 86.1 88.4 101.4 

sv-e 24.3 48.5 72.8 .93.5 105.7 113.5 118.9 122.9 125.9 128.3 141.3 

SV-7 37.8 75.5 111.7 133.0 145,2 153.0 158.5 162.5 165.5 187.9 180.9 

SV-8 32.4 64.7 96.8 118.1 130.3 138.2 143.8 147.8 150.6 153.0 188.0 

SV-0 51.2 102.5 145.1 166.4 178.7 186.5 192.0 196.0 199.0 201.4 214.4 

SV-10 80.9 181.2 206.7 228.1 240.4 248.3 253.7 257.7 260.8 263.1 276.3 

SV-11 47.2 04.4 135.8 156.9 169.1 177.0 182.4 186.4 189.4 191.8 204.9 

SV-12 58.0 118.0 180.3 181.6 193.9 201.7 207.2 211.2 214.2 216.6 229.7 

SV-13 80.9 181.2 206.7 228.1 240.4 248.3 253.7 257.7 200.8 283.1 278.3 

SV-14 101.1 197.3 242.9 264.3 276.6 284.5 290.0 294.0 207.0 299.4 312.8 

SV-15 27.0 53.9 80.9 102.1 114.2 122.1 127.5 131.5 134.5 136.0 149.9 

SV-18 44.5 89.0 120.0 150.3 162.5 170.4 175.8 179.8 182.8 185.2 198.3 

SV-17 63.4 128.7 171.9 193.2 205.5 213.3 218.8 222.8 225.8 228.2 241.3 

SV-18 82.0 124.0 18O.0 190.4 202.8 210.5 215.9 210.9 223.0 225.3 238.4 

SV-19 43.1 88.3 125.6 146.9 159.1 187.0 172.4 176.4 170.5 181 J i 194.9 

SV-20 44.5 89.0 129.0 150.3 162.5 170.4 175.8 179.8 182.8 183.2 198.3 

SV-21 37.8 73.5 111.7 133.0 145.2 153.0 158.5 162.5 165.5 167.9 180.9 

SV-22 33.7 87.4 100.7 121.9 134.1 142.0 147.4 151.4 154.4 158.8 189.8 

SV-23 33.7 87.4 100.7 121.9 134.1 142.0 147.4 151.4 154.4 158.8 189.8 

SV-24 32.4 64.7 96.8 118.1 130.3 138.2 143.6 147.6 150.6 153.0 166.0 

SV-25 18.2 32.4 48.5 84.7 76.9 84.7 90.1 94.1 97.1 99.5 112.5 

SV-28 16.2 32.4 48.5 64.7 76.9 84.7 90.1 94.1 97.1 99.5 112.5 

SV-27 22.9 45.8 68.8 89.0 101.2 109.0 114.5 118.4 121.5 123.8 136.8 

SV-28 22.9 4S.8 68.8 89.0 101.2 109.0 114.5 118.4 121.5 123.8 136.8 

1042.3 2078.3 2913.3 3418.9 3726.5 3929.8 4074.0 4181.5 4265.3 4331.7 4806.9 
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TABLES 

TCE ANALYSIS IN AQUEOUS TILL LAYER 

FEASIBMJTY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 

AuousTiaez 

Well No X Y Awage P o m t t y Dvwity P h a M M a w l ^ E / SOIL . GAS 
Cone O ip th Araa CONC. CONC. 

n n ug/l Vv/Vs ib/ns ft tbna ng/g nQ/fra 

OW-l t B 12 160000 O  J 140 ae 0.086304 14545.5 478.1 
MW-10t 22 s 400000 0.3 140 as 0.a0832 38363.6 aeo4.s 
MW-4t 140 56 27000 0.3 140 39 0.019666 2454.5 17.6 
MW- l t 10S 570 3.5 0.3 140 86 a.78E-06 0.3 0.0 

MW-et aos 265 680 0.3 140 IS 0.OD0231 62.7 0.0 

M W - l l t sso 630 26 0.3 140 20 1.04E-06 2.5 0.0 
MW-18t loeo 485 0 0.3 140 as 0 0.0 0.0 

MW-12t 1315 130 0 0.3 140 13 0 0.0 0.0 
MW-17ld 140 -120 16.0 0.3 140 as •.33E-0e 1.5 0.0 

MW-17ts 15S -125 4.7 0.3 140 S7 S.a3E-08 0.4 0.0 
MW-Bt 030 -840 7.8 0.3 140 2 aA«E-07 0.7 0.0 

MW-3t -4.% -375 0 0.3 140 8 0 0.0 0.0 
MW-16t -BS 115 48000 0.3 140 37 0.033722 4454.5 53.6 

MW-23t -140 130 43000 0.3 140 38 0.030382 3808.1 42.1 
MW-24t -205 130 4.2 0.3 140 31 2.42E-06 0.4 0.0 
MW-2t -.105 160 2.8 0.3 140 36 1.a2E-06 0.3 0.0 

MW-EPA-At» -170 175 32000 0.3 140 52 0.03085 2808.1 24.3 

MW-EPA-Atd -145 175 7S0 0.3 140 38 0.00053 68.2 0.0 

MW-2St -100 80 11 0.3 140 32 6.55E-06 1.0 0.0 

MW-15t -170 480 74 0.3 140 80 0.00011 6.7 0.0 

MW-27t -140 685 0 0.3 140 61 0 0.0 0.0 
MW-26t 5 40 540000 0.3 140 21 0.210824 48080.8 4537.8 

RO-1A 405 110 0 0.05 145 0 0 0.0 0.0 
no- iB 485 150 0 0.05 145 0 0 0.0 0.0 

RO-1C 505 130 0 0.05 145 0 0 0.0 0.0 

RO-1D 565 45 0 0.05 145 0 0 0.0 0.0 

RO-1E 620 -130 0 0.05 145 0 0 0.0 0.0 

HO-1F 650 -335 0 0.05 145 0 0 0.0 0.0 

RO-1G 640 -360 0 0.05 145 0 0 0.0 0.0 
RO-1H 505 -340 0 0.05 145 0 0 0.0 0.0 

HO-11 575 -240 0 0.05 145 0 0 0.0 0.0 

RO-1J 535 -10 0 0.06 145 0 0 0.0 0.0 

RO-2A -35 -225 0 0.05 145 0 0 0.0 0.0 

RO-2B 5 -280 0 0.05 145 0 0 0.0 0.0 

RO-2C 10 -360 0 0.06 145 0 0 0.0 0.0 
RO-2D -10 -425 0 O.OS 145 0 0 0.0 0.0 
RO-2E -35 -380 0 0.05 145 0 0 0.0 0.0 

RO-2F -40 -265 0 0.05 145 0 0 0.0 0.0 

R0.3A -100 -250 0 0.05 145 0 0 0.0 0.0 

R0.3B -70 -310 0 0.05 145 0 0 0.0 0.0 

RO-3C -75 -365 0 0.05 145 0 0 0.0 0.0 

ROOD -SO -315 0 0.05 145 0 0 0.0 0.0 

nCMA 40 -665 0 0.06 146 0 0 0.0 0.0 

RCMAB 25 -710 0 O.OS 145 0 0 0.0 0.0 

H 0 4  C •30 -785 0 0.05 145 0 0 0.0 0.0 

no-4D -70 -7B0 0 0.05 145 0 0 0.0 0.0 

HCME .«s -740 0 0.06 145 0 0 0.0 0.0 

RO-4F -10 -675 0 O.OS 145 0 0 0.0 0.0 

RO-5A -400 -620 0 0.06 145 0 0 0.0 0.0 

RO-5B -350 -685 0 0.06 145 0 0 0.0 0.0 

RO-5C -435 -655 0 0.05 145 0 0 0.0 0.0 

RO-5D -480 -800 0 0.06 145 0 0 0.0 0.0 

RO«E -540 -870 0 0.06 145 0 0 0.0 0.0 

RO-5F •«15 -725 0 0.06 145 0 0 0.0 0.0 

MW-28T -265 -85 0 0.3 140 ae 0 0.0 0.0 

MW-2gT -355 335 0 0.3 140 28 0 0.0 0.0 

MW-30TS -110 10 0 0.3 140 23 0 0.0 0.0 

MW-30TD -110 15 0 0.3 140 31 0 0.0 0.0 

MW-10TS 20 10 220000 0.3 140 35 0.14322 20000.0 861.8 
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e »M2Ĵ  •= ^P"?^ 
•IVM 

yi)((»i>y> -... M . 

F O - f 110 



PREPARED DATE CHECKED DATE PROJECT NO. 
consult ing engineers BY 

•7/2^/12, 
BY 

SHEET NO. 

i^jA/t'mSTgi S^JJ^'Z\\ i of f 
I  T 

VOuyMr c ^goUM^ \ l J ^ r e L i^-€/V\aJA^lle!i<6H p^ lJAfK 1  ̂  A 3  : g ' l*^ 

tuLfi^^is:. life i.AJTu.sA'iB:^ I j ^ iU ^ T jpjeli klsj 550 ^2^ Juj^ix^ 0 
1 1 1 ' 

] i i j ?^ r l ^ 
I 

t j s ^ i A  ̂  ^ ^ I  t : M £ 2 L W-D(l>U)b 
I

I

 •

 •

 I 

I 3op^:/1g^) 
44 

-4. .J

_Wwi'r VO^^M.M j ; f ; V^A IH I 0 R ^ » ^  D 
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MILLER ENGINEERNG. INC. 

GeOTECHMCAL/aOI. /e iVW0WMB«TAL/ta jNU*l t /aTBB./R00BNG/A8WaLTlTCLTU< 

Mmllmll 
100 SHB=RQJ3 ROAO • P n B 0 X 4 7 7  6 • MANCHESTER. NEW HAMPSHIRE 03108 • TaEPH0NE(B03)B88-6016 • FAX (B031668-8641 

December 24, 1991 


Mr. James Olsen 

PUSS & O'NEILL, INC. 

146 Hartford Road 

Manchester, CT 06040 


Re: Soil Testing for 

Line Master Switch Corporation 

Woodstock, CT Project No. 10485.01 


Dear Mr. Olsen: 


The purpose of this letter Is to present to you the results of 


tests performed on soil samples delivered to our laboratory on 


December 12, 1991. Copies of the chain of custody records that 


arrived with each sample are attached to this letter. 


Three (3) quasi-undisturbed sfiunples, labeled L-91965 A through C, 


were delivered in 2.5-inch inside diameter plastic tubes. Each 


tube end was sealed with duct tape. 


After extrusion from the plastic tubes, density and moisture 


content determinations, grain size analyses and hydrometer 


analyses were performed on each sample. These tests were per


formed in conformance with applicable ASTM standards. 


Density determinations were made after extrusion of each sample 


from their respective tubes. In this manner, accurate measure


ments of each sample could be taken to calculate the wet density. 


Two or three specimens were obtained from each tube for moisture 


content determinations. The average moisture content was used to 


calculate the dry density. Results of density testing are as 


follows: 


CORPORATE OFFICE: 100 SHEFPIELO ROAO • P.0.B0X477E • MANCHESTER. NH 03106 • TEL (6031668-6016 • FAX (603) 668-8641 

130 EAST MAIN ST. • P.O. BOX 11 • NORTHBOROUGH. MASSACHUSETTS 01532 • TB. (508) 393-2607 • FAX (508) 393-8490 

21 MARKARLYN STREET • P.O.BOX 1(387 • AUBURN. MAINE 04210 • TEL (207) 786-4249 • FAX (207) 777-1822 

http:10485.01


Moisture Wet Dry 
Sample
No.

 Laboratory
 No.

 Content
 {%)

 Density
 (pcf)

 Density 
 (pcf) 

373911205-117 91965-A 12.8 141.7 125.6 DW-3t <18'-20') 

373911204-97 91965-B 11.1 135.2 121.7 0W-2t (27'-29') 

373911205-111 91965-C 10.2 141.6 128.5 OW-lt (28'-30') 

Results of the grain size distribution analyses are attached to 


this letter. These results are presented graphically and 


tabularly. 


We trust that the contents of this letter are consistent with your 


present needs and expectations. Should you have any questions or 


if we can be of further assistance to you on this project, please 


do not hesitate to contact us. 


Very truly yours, 


MILLER ENGINEERING, INC. 


Prank K. Miller, Jr., P.E. 

Senior Geotechnical Engineer 


PKM:paz 
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A M̂  

-A»ut m 

^ ^ r ' ^ < i i * ^ . / M / i f _ 

'J^Xyf .̂i.£ .̂.A '̂̂ .̂ ^ 
.-^AkstML^^^:er2/X 


. .yy^. : I . ^ 3 A & & ^ 
*T^}A I i T R I i  t- I T~M jjtmM^AAbm M , L...LMa_ 
^ ^ i X ^ ^ 

A \ ̂

J i L 

FO-f 110 


	DRAFT FEASIBILITY STUDY REPORT VOLUME 4 OF 5 - TEXT
	TABLE OF CONTENTS
	EXECUTIVE SUMMARY
	9.0 INTRODUCTION
	10.0 DEVELOPMENT OF REMEDIAL OBJECTIVES
	11.0 IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES
	12.0 DEVELOPMENT AND SCREENING OF REMEDIAL ALTERNATIVES
	13.0 DETAILED EVALUATION OF SOURCE CONTROL ALTERNATIVES
	14.0 DETAILED EVALUATION OF MIGRATION MANAGEMENT ALTERNATIVES
	15.0 LINEMASTER SWITCH SITE ALTERNATIVES
	GLOSSARY OF ACRONYMS
	REFERENCES
	APPENDIX D  CALCULATIONS



